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Foreword

Higher education in the United States has had widespread public attention
in confronting the issues and problems that have emerged in the recent
period of financial stress, changing attitudes and new demands. Evaluation
of its purposes and performance, the need for change in its service and
policies, and how best to arrange its priorities for resources and effort have
been the subject of reports by commissions and task forces and by research
specialists and analysts. These aspects of higher education have also becn
the subject of extensive commentary by lay observers, including public
officials and the press.

It is apparent from this extended public discussion, that the significance
of graduate education as a national resource is not generally understood.
The role of basic research, as conducted in colleges and universitiesand
the public benefits from that research to the economy, to the culture, and
to individual and social progressmerit wider public recognition and atten-
tion than now exist. The interaction of graduate education with the other
elements of higher education and the urgency of the present condition are
not generally appreciated.

In 1971, recognizing the need for a thorough analysis of graduate educa-
tion and its relation to American soci,fly in the future, the Conference Board
of Associated Research Councils* established the National Board on Grad-
uate Education (NBGE) to undertake the task of preparing studies and
making recommendations.

In its first report (November, 1972), NBGE presented its view of the
fundamental purposes of graduate education and identified the problems
* Composed of the American Council on Education, the Social Science Research
Council, the American Council of Learned Societies, and the National Research
Council.
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and concerns that would receive high priority among its agenda. First among
these was a critical review and analysis of issues pertaining to the labor
market for highly educated persons, since understanding of that complex
subject is central to infofmed policy formulation for graduate education in
general. Accompanying this discussion in the second report (November,
1973) were a number of conclusions and policy recommendations.

The present report, Federal Policy Alternatives Toward Graduate Edu-
cation, is intended to be useful to those who are charged with responsibility
for recommending and formulating proposals for United States congressional
and executive approval. The report sets forth rt8oE's view of the federal
interest in graduate education and contains specific suggestions for action.

Additional reports on other topics of immediate and urgent concern will
be issued as prepared. The final report of NBGE is planned for mid-1975.
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Preface

Dramatic changes in the environment of graduate education during the last
five years, coup/0d with rapid shifts in federal policy concerning its support,
make development of sound federal graduate education policy for the bal-
ance of the 1970's an extremely challenging task. Although the National
Board on Graduate Education had been engaged in active debate on many
aspects of this subject, it was only after a decision was made in July 1973
to prepare the present report that the topic was given the concentrated at-
tention it requires. A few comments on the evolution of this report may be
helpful.

At the first task force meeting, those present decided that the report
should focus on immediate issues of federal policy without trying to resolve
the broader questions of how graduate education and research in all their
aspects .should develop in the next several decades. It was agreed that a
careful rethinking of the immediate policy options regarding student, re-
search, and institutional support would be more valuable at this time than
an exercise in futuristics.

Although the report was to explore federal policy options, the task force
decided not to analyze such extreme "options" as total federal financing
of graduate education or total withdrawal of all forms of federal support.
We chose instead to focus on the realistic policy issues of incremental re-
source allocation, rather than on radical departures from existing patterns of
support.

The authors were asked to concentrate on basic principles in their analysis
without limiting their discussion to existing programs and le3islation. For
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this reason, we did not prepare an exhaustive survey of existing federal
programs that provide support for graduate education and research. Con-
sequently, the absence of a recommendation regarding any particular pro-
gram should not be construed as a lack of endorsement.

For the purpose of this report, graduate education is defiled as those
programs of study that lead to an M.A., M.S., Ph.D., or other doctoral
degree, which are ordinarily conducted under the supervision of graduate
schools. This definition includes postbaccalaureate study in such areas as the
natural sciences, humanities, social sciences, fine arts, education, engineer-
ing, nursing, and the basic medical sciences. It also includes postdoctoral
study in these same fields. The definition excludes programs in professional
fields such as medicine, law, or theology. Although these distinctions are not
always sharp, they are consistent with the broad areas of NBGE concern.

Throughout the report we adopted the shorthand of referring to Title IX
Graduate Programs, of the Higher Education Act of 1965, as amended in
Title I of the Education Amendments of 1972, simply as Title IX of the
Education Amendments of 1972. This should not be confused with the
actual Title IXProhibition of Sex Discrimination, of the 1972 Act.

January 1974
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1 Conclusions,
Recommendations,
and a
Positive Program

CONCLUSIONS AND RECOMMENDATIONS

1

Graduate education, scholarship, and research occurring within the nation's
universities are of immense significance for the scientific, economic, and
cultural development of the nation.' The flow of new knowledge developed
through basic research, coupled with the advanced education of individuals
that enables them to contribute new knowledge and apply the research
findings, are essential to such basic social concerns as eliminating disease,
feeding the world's population and controlling its growth, developing new
sources of energy, controlling environmental pollution, maintaining the
competitiveness of our industries, understanding and alleviating problems of
urban lifeincluding housing, mass transportation, and racial tensionand
expanding our knowledge and understanding of history, government,
economics, art, music, and religion. There is hardly a sphere of life that is
untouched or unaffected by graduate education and research, although the
universities that perform these activities are only a small percentage of the
approximately 10,000 institutions of postsecondary education. The con-
tinuing contributions to society that can be expected from graduate educa-
tion and research indicate a clear national interest in ensuring their
continued strength, vitality, and flexibility.

In addition to their value to society, graduate education, scholarship,
and research are of central importance within the university. The most basic
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task of the university is learning, in the sense oft transmitting the known
and discovering the Yew. The unity of the university derives from its com-
mitment to learning, which is the foundation of all its activities, whether i't
undergraduate education, graduate education, research, or public service.
Graduate education and research are not mere appendages to the university,
but are instead its defining element, infusing a spirit of inquiry and a con-
cern for scholarship throughout the institution.

2

The nature of graduate education and research requires the federal govern-
ment to assume a central role in financing these activities.' The labor market
for highly trained scientists and scholars is national as well as local and
regional. Knowledge is part of the public domain and the advancement of
knowledge is of national or international consequence. Neither the private
market nor local areas or states can be expected to bear the whole burden
of financing graduate education and research when the benefits are digused
so widely.

The federal government also bears a special responsibility for graduate
study and research because of its broad obligation toward the economic and
cultural development of the nation, which is heavily dependent on highly
trained and broadly educated people and on the cultivation of knowledge
and the arts. The federal government, moreover, employs the services of a
large number of scientists and scholars, both directly and indirectly, and
therefore has a special interest in their education. The federal government is
the only agency that can redress inequalities and imbalances among geo-
graphic ret ions in the availability of facilities for graduate education and
research, which are of great importance in regional development. Finally,
the federal government is the agency best equipped to deal with economic
inequalities among persons that affect opportunity for advanced study. The
graduate schools with their educational and research programs are a
national resource of the first order, and the role of the federal government
in their maintenance and advancement is critical

3

The stress placed on the importance of federal support for graduate education
and research in this report does not mean that federal aid should replace either
private giving or state support. The $1.6 billion in private gifts to colleges
and universities in 1971-1972 is a central and indispensable source of
revenue for many institutions, and provides the margin for excellence in
National Science Board, Toward a Public Policy for Graduate Education in the

Sciences (Washington, D.C.: U.S. Government Printing Office, 1969), p. 37.
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many others. It is not only the amounts of private gifts but the fact that they
provide a countervailing force for state and federal lunds that is important.
With regard to state support, the federal government cannot be expected to
assume responsibility for the basic institutional support c f state universities.
Accordingly, the health of the important publicly supported segment of
graduate education depends decisively on the basic state appropriations for
the public universities. No foreseeable change in the purposes or amount of
federal support will change this basic dependency. Indeed, the trend toward
specific state support of private graduate education, developed most notably
in New York state, points toward an expanded financial role for the states.

4

Federal support for basic research in universities and for graduate students
grew rapidly from post-World War 11 until 1968. In the last five years, how-
ever, funds for research have declined slightly in constant dollar terms whii4J
federal fellowship and traineeship support has fallen dramatically from
over 50,000 students supported in 1968 to a projected 6,600 in FY 1974.2
In addition, several federal programs that provided semicategorical institu-
tional support linked to graduate education and research have been elimi-
nated or are being phased out. (For details, see Chapter 2 and the Appendix
Tables.)

In retrospect, it is clear that the rapid growth of federal support, particu-
larly in the early and middle 1960's, could not have been expected to con-
tinue. However, the rapidity and severity of federal cutbacks in the last
five years will, if continued, undermine the nation's capability for high
quality graduate education and research. A reassessment of current federal
practice for the purpose of developing a sound federal policy oriented
toward the requirements of the 1970's is clearly called for.

5

As the graduate schools adjust to the changed circumstances of the 1970's,
national efforts should be directed toward achieving the following goals:

Enhancing the effectiveness and efficiency of graduate education, schol-
arship, and research.

Strengthening the national structure for graduate education, scholarship,
and research by supporting strong programs currently in existence in all
regions and ensuring that the most talented students are not denied access
to these programs.

2 Federal Interagency Committee on Education. The 1974 estimate is based on the
FY 1974 budget, not final appropriations.
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Discouraging the proliferation of graduate programs, while ensuring that
universities have the necessary resources to develop programs in new fields
of study and to meet new social needs. In a period of limited resources for
higher education, careful review and elimination of weak graduate programs
is one potential source of the resources required for such new programs.

Ensuring that the supply of persons with master's, professional, and doc-
toral level education is in reasonable balance with the long term demands
of a complex, technological society.

Sustaining a flow of new research findings, basic and applied, required
for both the cultural and material well-being of the nation.

Protecting the freedom and the adaptive capacity of the nation's univer-
sities.

Ensuring the responsiveness of graduate education to the needs of
society.

Ensuring that graduate education contributes to the national commitment
to eliminate discrimination based on race, sex, age and socioeconomic status.

Stimulating changes that will encourage the most effective contribution of
graduate education and research to the solution of urgent national problems.

Encouraging responsiveness to the needs of students, including the devel-
opment of graduate programs that serve part-time and older students, as
well as the needs of flfban residents.

Realization of these goals is complicated by several problems and unre-
solved issues currently facing graduate education, including:

Labor market prospects for doctorates Although we reject forecasts of
an impending "Ph.D. glut," graduate schools do face major adjustment
problems to a changing labor market (pp. 27-29).

Financial pressures Marked reductions in federal government support
for basic research, graduate students, and graduate institutions in the last
five years threaten, if continued, to erode the quality of graduate education
and to undermine the nation's research capability (pp. 29-36).

Access to graduate education Although it has not become national
policy to guarantee access to graduate education, certain invidious barriers
that have operated to restrict access for minority group members, for
women, and for older students must be eliminated (pp. 36-40).

Planning, management and cost analysis Improved management of re-
sources is imperative for all higher education, including graduate education
and research, but the current interest in developing unit cost measurements
poses a particular problem for graduate education because of the interrelated
nature of "inputs" and "outputs" (pp. 40 -41).

Adjustment problems to the steady state of the 1970's After more than

4



a decade of rapid growth, graduate education faces a prolonged period of
slow (or no) growth, which poses such problems as determining the
"proper" national distribution of resources (geographic dispersion versus
concentration), maintaining the vitality of the disciplines in an era of limited
faculty expansion and turnover, and ensuring that the adjustment process to
reduced federal support is directed toward the goals outlined at the begin-
ning of this section (pp. 41-44).

The lack of coordination among federal policies toward graduate educa-
tion The absence of coordination and stability complicates the planning
process for universities, and has become particularly severe in the recent
period of abrupt change in many federal policies affecting graduate educa-
tion (pp. 44-45).

6

Recent shifts in federal policies toward graduate student support have
significantly reduced the number of students supported by federal fellow-
ships and traineeships and increased the number for whom self-support and
loans are the major source of financing. The bask policy question is
whether, and to what extent, these trends should be continued.

In our judgment, the benefits of graduate education are both private and
ial, accruing to the individual student and to the state, region, and nation.
s argues for pluralistic sources of student finance, with fellowships,

traineeships, teaching and research assistantships, loans and family re-
sources, and subsidized tuition all playing a part.

For the 1970's we endorse the following principles for graduate student
support:

Graduate tuition should be maintained at levels below the "full cost"
of graduate education in recognition of the broad social benefits that result
from graduate education (pp. 47-48).

Assuming no major increase in graduate tuition, federal fellowships
and traineeships should not be increased to their 1968 highs. Neither should
they be totally phased out, however, which is the direction of current admin-
istration policy. Ake specific rationales for specialized federal fellowship
and traineeship programs appropriate to the foreseeable needs of the 1970's
lead to distinct federal programs for support of graduate students (pp.
49-54):

Merit fellowships A limited number of portable fellowships, awarded in
national competition on the basis of academic merit, to be used for doctoral
study in any academic discipline. These fellowships would be designed to
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recognize individuals with outstanding intellectual potential and to ensure
that no financial obstacles prevent them from attending graduate school. The
number of awards should not fluctuate in response to labor market
conditions.

Specialized manpower and research programs National programs which
provide traineeships to support students (or postdoctoral researchers) in
new programs oriented toward such urgent social problems as energy
supply, conservation, and distribution; health care delivery; and the mani-
fold problems of urban life, including housing, mass transportation, and
racial tension. In the absence of traineeship support, the trained manpower
and research efforts necessary to work toward solution of these national
concerns Will not be forthcoming in adequate number, quality, and time.
The traineeships would be awarded by the institution (laboratory, institute
or department) responsible for the program, and the students would use the
award only at that institution. The number of awards should !)e adjusted to
the best possible estimate of future manpower and research requirements in
the special areas, and would have strict time limits, subject to review.

We strongly endorse recent United States congressional action in appro-
priating funds for FY 1979 to continue the National Institutes of Health/
National Institute of Mental Health (N1H/Nimti) training grant programs.3
These programs incorporate many of the objectives in the areas of bio-
medical research and health care of our proposed program.

Minority group program A program to promote participation in gradu-
ate education for historically disadvantaged minority groups will be specified
in a forthcoming report. Provision of financial support for minority group
students will be a major part of the program.

A specific proposal for funding levels of two of these three programs is con-
tained in the final section of this chapter.

t this time, federal fellowships specifically for the purpose of stimu-
latin dditional students to prepare for academic careers are not required.
For this reason, and in light of the more essential fellowship and traineeship
programs recommended above, we do not recommend funding for the
fellowships authorized under Title IX, Part B, of the Education Amend-

3 Due to the recent passage of the FY 074 appropriations bill for the Department of
Health, Education and Welfare and the Labor Department (complicated by changes
in budget categories, impoundment uncertainties, and administrative provisions),
the precise allocation of (Inds to the N11-1/NIAIFI training grants program and the FOli
general research support program remain unclear at this time. Reference to current
support levels of these programs throughout this report should be regarded as tenta-
tive until final verification.
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ments of 1972. The authorization for these fellowships should not be
allowed to expire, however, since funding of these programs may be neces-
sary if other sources of student support prove to be inadequate (pp. 54-55).

A national program of grants for graduate students based on financial
need and modeled on the undergraduate Bask Opportunity Grant is not
endorsed, for both philosophical and practical reasons (pp. 48-49).

Research and teaching assistantships are assumed to be important
continuing sources of graduate student support.

Loans should continue to be a significant component of a total plan for
graduate student support, but there are limits to the utility of loans. In
individual cases, leans should not be so large that highly capable students
are discouraged from undertaking graduate work. Several technical prob-
lems, moreover, in the terms, conditions, and administration of existing loan
programs prevent their expansion much beyond current levels. These
problems are sufficiently difficult that substantial analysis, debate, and
negotiation will be required to resolve them. Consequently, policymakers
should not expect existing loan programs to continue to take up the slack
caused by reduction of other support programs (pp. 55-60).

The Education Amendments of 1972 should be amended to increase
the individual loan limit from $10,000 to $15,000, and to extend the repay-
ment period from 10 to 20 years. Experimentation by individual universities
with variable annual loan repayment schedules and with methods for taking
financial need into account should be encouraged (pp. 58-59).

7

The national research effort is conducted in universities and colleges, private
industry, government agencies, and in various specialized research institu-
tions. The emphasis in universities is primarily on basic research (as con-
trasted with applied research and development), and most of the nation's
basic research is conducted in universities. The federal government provides
over 60 percent of the funds for all basic research in the United States, and
over 50 percent of federally funded basic research is conducted in univer-
sities and colleges.

The process of graduate education is inextricably linked with research,
since most doctoral programs (and many master's degree programs) cul-
minate in independent research, i.e., the dissertation. In many fields,
graduate students serving as research assistants make important con-
tributions to the production of research. Moreover, to be effective teachers,
faculties must themselves engage in active scholarship and research, par-
ticularly at the level of graduate education.

The essential place of research in graduate education, and the central
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importance of the federal government in supporting basic research in univer-
sities, make federal research policies of utmost significance to graduate
education. Unfortunately, there are no clear-cut guidelines for determining
the "optimal" scale for the national effort in basic research. Growth at the
rate experienced in the early 1960's (average annual increases in excess of
15 percent) could not be maintained forever; on the other hand, restricting
basic research to what was essentially no growth in real terms, as in the last
five years, seems unwise as a long-term policy. Our nationand the world
face many serious problems relating to economic productivity, the environ-
ment, energy, resource depletion, the cities, health services, education,
poverty, unemployment, inflation, international affairs, crime, and social
morale. To solve most of these problems, research in the physical sciences,
social sciences, and humanities is needed, and highly trained professional
people are needed who depend on a research environment for their educa-
tion. It is unlikely that the present level of support for basic research is too
high; on the contrary, there are indications that it may be too low.

The report advances two recommendations:

Federal funds for support of basic research should grow, at a mini-
mum, at the same rate as the growth of the gross national product (GNP)
(pp. 67-68).

To implement the first recommendation, whenever the federal mission-
oriented agencies shift priorities and reduce their support of basic research,
the research budgets of the National Science Foundation and the National
Foundation for the Arts and Humanities should be increased by offsetting
amounts in order to maintain stable and moderate growth of total federal
support for basic research (pp. 67-68).

8

Federal support of graduate education and research has been concentrated
on financial aid to students and categorical grants for research and training
programs. Broader institutional support has been provided largely by states,
by private giving, and by student tuition. Although this federal policy of
specifically targeting support for graduate education and research has some-
times worked against the development of the universities as coherent and
balanced institutions, we believe that the division of responsibility for
higher education which has been evolving over the past 25 years is funda-
mentally sound, namely, that the stales and the private sector assume
responsibility for basic operation of the institutions and that the federal
government assumes increasing responsibility for the financing of students,

8



research, and selected institutional programs in the national interest. The
federal government has provided semicategorical institutional aid in the
form of cost-of-education allowances accompanying fellowships and trainee-
ships, supplemental aid accompanying research grants, development grants,
and grants and loans for buildings and equipmentbut most of these
programs have been substantially reduced or phased out.

We recommend the following program:4

Cost-of-education allowances accompanying existing and recom-
mended federal fellowships should be continued and increased in amount
to reflect the rapid cost increases that have occurred in the past decade
(p. 77).

National Science Foundation (NSF) and N1H research supplement
grants complementing federal project grants should be continued (p. 77).

The recommended specialized manpower and research programs would
include funds for associated institutional costs in addition to traineeship
support. These grants, awarded through the federal mission-oriented
agencies. would be similar to the NMI training grant programs, with the
institutional support component used for such expenses as special equip-
ment, renovation of facilities, and salaries for faculty and support staff
(pp. 77-78).

Funding of the general institutional support provisions of the Educa-
tion Amendments of 1972 (Title X, Sec. 1001) should be based on a
separate assessment of the needs of all sectors of postsecondary education
(p. 78).

9

The complexities inherent in universityfederal government relationships
create a need for improved forms of analytical and policy coordination at
the federal level:

We strongly emphasize the need for improved information and analysis
as a critically important first step in the long run process of developing
sound, flexible, and responsive policies to guide universityfederal govern-
ment relationships. The American Council on Education should convene
conferences to discuss and develop a framework for analysis and to allocate
responsibilities among specific private and public groups for securing con-

Recommended funding levels for these programs are contained in the final section
of this chapter.
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sistent and timely data. The operation of an improved information and
analytical structure would require additional funds, rind Congress would, in
our judgment, be wise to supply the necessary resources for an improved
system (pp. 81-83).

We urge the Science Adviser to call together the heads of the major
federal agencies involved in support of graduate education to discuss
methods for anticipating and minimizing the harmful effects upon univer-
sities, graduate education, and research caused by sudden changes in federal
policy and in levels of funding (pp. 83-84).

We support the current efforts in Congress to introduce a greater
degree of systemization into the appropriations process and to redistribute
committee assignments in both House and Senate to bring educational
matters together more coherently in the House Committee on Education and
Labor and in the Senate Committee on Labor and Public Welfare (p. 84).

We recommend the creation of a Joint Education Committee, similar
to the Joint Economic Committee, which would have a role in education
and dissemination, without considering substantive legislation (p. 84).

10

State and federal officials have expressed a desire for procedures to develop
standard and comparable cost figures for programs of higher education. A
number of unresolved and very complex analytical problems confront this
effort at the level of graduate education and research, and existing techniques
for generating such cost figures are not adequate. This topic is considered
in detail in a supplement to this report by Frederick E. Balderston of the
University of California at Berkeley (pp. 87-109).

A POSITIVE PROGRAM

The main elements of our positive program for federal policy toward gradu-
ate education are summarized below, together with an estimate of costs.
This program has been developed in light of the currently existing federal
programs and levels of support for graduate education and research. We
believe that our program and recommendations will strengthen the national
interest in graduate education and research by improving those federal
programs which are presently inadequate, by pointing out some of the
existing programs which have proven to be particularly effective and pro-
ductive, and by promoting the federal responsibility in other areas which are
in the national interest.

It must be stressed that these recommendations are not based on a "mien-

10



title formula" which produces a uniquely desirable level of support; rather,
they are based on levels of support that are reasonably related to the goals
and principles spelled out in this report.

Graduate Student Support

1. Merit fellowships, to be awarded in national competition on the basis
of academic excellence, providing fully portable, three year support and
mailable for study in all academic disciplines. Each fellowship would be
accompanied by a cost-of-education allowance, accepted in lieu of tuition
and applied toward the institution's cost of providing the graduate training.

We propose 2,000 new awards per year. This means that the number of
awards would be equal to about 1/4 of 1 percent of the seniors graduating
from college each year. Since the National Science Foundation currently
awards 500 such fellowships per year in the physical, biological, and social
sciences, our recommendation calls for an additional 1,500 awards annually.
A counterpart program covering the humanities should be established in the
National Endowment for the Humanities, with the total number of awards
apportioned between the two agencies in relation to the size and number of
eligible disciplines under their purview. Assuming an average stipend of
$3,500 per student and a cost-of-education allowance of $4,500,5 when fully
funded, the program would support 6,000 students at an annual cost of $48
million (Table 1).

TABLE 1 Merit Fellowships

Terms per Student Total Program (New and Continuing Awards)

Value/Year Duration, yrs No. Students/Year Total Annual Costs

S3,500 stipend 3 6,000 $48 million
$4,500 allowance

to institution a

Cost-of-education allowance in lieu of tuition to be applied toward the institution's costs of providing
graduate training.

2. Specialized manpower and research programs, providing 5-year grants
to universities, and enabling them to develop high priority programs for
research and graduate training directed toward solution of urgent national
problems. The grants would include graduate student (or postdoctoral)
support in the form of traineeships, and funds provided to the institutions
for associated program costs such as faculty salaries, equipment, and sup-

For discussion of this figure, see p. 13.
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port personnel. The grants would be awarded to universities on the basis af
national competition.

Approximately 70 new grants per year should be awarded over a 3-year
period, reaching a steady-state level of roughly 200 projects. Based on prior
experience with this form of support, $300,000/year per project would be a
reasonable estimate of average project costs. The total annual investment
would therefore approximate $20 million the first year, $40 million the
second, and $60 million/year when the full program level is reached
(Table 2).

TABLE 2 Specialized Manpower and Research Programs

Total Program (New and Continuing Awards)
Award to Institution

Institutional No. Total
Value/Year a Duration, yrs Awards Students/Year Annual Costs

5300,000 5 200 5,000 b $60 million
Approximately SO percent of the funds would be used for support of predoctoral students (or postdoctoral

researchers), including tuition, and 50 percent would be applied toward the institution's cost of providing
the program.

Institutions would be permitted to support postdoctoral researchers as well as graduate students according
to their program needs.

Approximately half the funds would be used to support both graduate
students and postdoctoral researchers. Up to 5,000 predoctoral students
could be supported on these programs at full funding levels.

3. A minority group program, designed to promote successful participa-
tion by historically disadvantaged minority groups in graduate education.
Provisions will be specified in a forthcoming report of NBGE.6

Comparative Note on Student Support

In 1968 over 51,000 graduate students were supported on federal fellow-
ships and traineeships; under the program recommended above, up to
11,000 students per year would be supported, a level roughly 80 percent
below the 1968 high. If the NI1-1/NIMII training grant programs are added
in, more than 60,000 students received financial support from federal fel-
lowships, traineeships, and training grants in 1968. This compares with

01 Title IX, Part D of the Education Amendments of 1972 authorizes graduate fellow-
ships for persons of ability from disadvantaged backgrounds, with a maximum of 500
fellowships and S1,000,000 /Year allowed. Our recommendation regarding this legis-
lation will be includcd in the forthcoming report.
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approximately 20,000 students who would be supported under our recom-
mended program plus the recent appropriation for the NIII/NIMI-t programs.?

Research Support

We propose that federal support for basic research should grow, at a mini-
mum, at the same rate as the growth of 0N '. Table 3 shows the difference
between actual expenditures and recommeiv'ed expenditures that would
have occurred had this recommendation been in effect since 1968.

TABLE 3 Federal Expenditures for Basic Research

Expenditures under
Actual Expenditures NBGE Recommendation

Year
Amount,
$ million

% of
GNP

Amount,
$ minima

% of
GNP

Difference,
$ million

1968 2,354 0.27 2,354 0.27
1969 2,398 0.26 2,542 0.27 +144
1970 2,474 0.25 2,730 0.28 +256
1971 2,416 0.23 2,921 0.28 +505
1972 (est.) 2,525 0.21 3,149 0.27 +624
8 For method of calculation, see p. 68.

This recommendation should not be applied retroactively; the above table
is for illustration purposes only. We do propose, however, that our recom-
mendation be applied from this time forward.

Institutional Support

1. Cost-of-education allowances accompanying each federally supported
fellowship should be increased to $4,500/year to reflect in part the rapid
cost increases that have occurred in the past decade.8 The allowances should
be reviewed periodically and increased when necessary to maintain their
value in real terms. These allowances would be applicable to the 6,000 merit
fellowships.

2. NSF and NIH research supplement grants should be maintained, with

7 On the basis of past experience, we estimate that approximately 9,000 predoctoral
students would be supported by the level of funding in the ry 1974 appropriation.
(See footnote 3 in this chapter for qualification.)
8 To offset inflation since 1963 when the figure of $2,500 was established, the allow-
ances would have to be raised to $3,750. At current rates of inflation, the difference
between $3,750 and $4,500 will be reached in less than three years.
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funding levels set as a modest percentage of federal research project grants.
We endorse the FY 1974 Congressional air 3priation of approximately $50
million° for the NIH General Research Support Grant Program and recom-
mend that this funding level grow modestly as federal support for research
increases. The current level of support for the NSF Institutional Grants for
Science ($6.9 million) should be increased to roughly $20 million for FY
1975 to restore the proportion of institutional-to-project support that pre-
vailed in the late 1960's before the phase out began.

3. Specialized manpower and research programs contain an institutional
support component for costs associated with the programs. Roughly 50
percent of the recommended annual funding level of $60 million (Table 2)
would be applied toward institutional expenses.

This chapter is, necessarily, only a brief outline of our principal conclu-
sions and positive program. Subsequent chapters contain additional con-
clusions and recommendations which we believe are important to an effec-
tive federal rote in graduate education and research. A number of other
issues are also identified as being of national concern, although a direct
federal role is not proposed.

9 See footnote 3, p. 6, for qualification.
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2 A Brief History of
Federal Support for
Graduate Education
and Research

Federal support for graduate education and research began, developed, and
has been sustained on the assumption that certain national goats and objec-
tives can best be served through investment in these activities. Extensive
federal support for research and graduate education began during World
War II and developed in its aftermath. The war created a need for highly
sophisticated scientific manpower and knowledge. University scientists were
quick to respond and produced spectacular results. After the war, the ad hoc
wartime arrangements were modified and institutionalized to ensure the
continuation of scientific research required for defense and for an expanding
series of civilian needs.

Because wartime needs centered around the demand for specific research
results, government support was initially provided for defense research
efforts. Later, it became clear that continued progress on a broader front
depended on the steady flow of creative minds into a number of other areas.
Thus, federal funds were provided to increase the number of graduate
students in fields of high national priority and raise the quality of graduate
education in these fields. While emphasis in both research and student
support was largely oriented toward the sciences, there has been increased
recognition in recent years of the importance of the social sciences and of
the arts and humanities.

RESEARCH SUPPORT

The nature of federal involvement in graduate education and research was
influenced by the way in which it developed, i.e., under crisis conditions and
the need to mobilize the scientific community for war. The Office of Scien-
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tific Research and Development (ositp)the primary agency for organizing
the World War 11 research effortwas the center of a vast, organized, and
successful effort to exploit science for military purposes. The success of the
wartime effort suggested that science could be utilized equally effectively for
peaceful ends and there gradually emerged a system to organize research for
a wide variety of national objectives. Under this system, decisions on re-
search priorities were made in a decentralized fashion by the government
agencies which sponsored the research and development (R&D). As most
R&D funds were already concentrated in military endeavors, with the Cold
War, most federally sponsored research and development in colleges and
universities continued to come from defense-related agencies, particularly
the United States Department of Defense and the United States Atomic
Energy Commission. In the late 1950's, Sputnik stimulated the rapid growth
of the National Aeronautics and Space Administration (NASA). In addition
to large expenditures on development and applied research, each of these
mission-oriented agencies devoted portions of their R&D funds to basic
research in their fields, much of which was conducted at universities. In so
doing, these agencies were heeding the advice of Vannevar Bush given in
1945: "Basic scientific research is scientific capital"

In the late 1950's, the National Institutes of Health (Nm), building on a
solid post-World War 11 base, began receiving large amounts of federal
support for research in the biomedical sciences. Since its establishment in the
1930's NM has displayed characteristics of both the mission-oriented and
basic research-oriented agencies in its mode of operation.

With the founding of the National Science Foundation in 1950, an agency
was established whose primary role was the support of basic scientific
research. On the whole, NSF has made research funds available without
asking that each supported project serve an immediate federal purpose.
More recently, NSF has increased its support of social science research. In
1965, the National Foundation for the Arts and Humanities was created,
making federal funds available in these areas, although the amounts have
remained small by comparison with the sciences.

By establishing and fostering the National Science Foundation and the
National Foundation for the Arts and Humanities, the federal government
recognized that research in colleges and universities is a national resource,
deserving federal support without reference to specific practical objectives.
The federal government relies heavily on universities for basic research
findings, and the universities depend on federal fords to finance much of this
research. During the decade 1963-1972, 52 percent of all federal expendi-
tures for basic research went to universities, while 60 percent of all
basic research carried out at universities was supported by the federal
government.' (See Table 4.)

1 National Science Foundation, National Patterns of R D Resources, 1953-1973
(Washington, D.C.: U.S. Government Printing Office, 1973).
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TABLE 4 Federal Support of Basic Research at Universities and
Colleges

Current dollars Constant dollars
Fiscal
Year Amount, $ million Change, (,';, Amount, $ million Change, %

1963 610 569
+108 +82

1968 1,268 1,037
+ 11 7

1972 1,409 964

SOURCE: National Science Foundation, National Porlernsof Rd D Resources, 1953.1973 (Washington,
D.C.: U.S. Government Printing Office, 1973).

Federal expenditures for basic research in colleges and universities ex-
panded rapidly during the early and middle 1960's, then levelled of (in
constant dollars)2 in the late 1960's and early 1970's (Appendix Table
A.1). In constant dollars, this federal support increased 82 percent between
1963 and 1968, but declined 7 percent between 1968 and 1972.3

The provision of federal funds for basic research has not led to a reduc-
tion in the universities' own support of research, but to a steady increase
(Appendix Table A.2). From 1963 to 1968, the universities' own expendi-
tures for basic research in constant dollars rose by 59 percent, and increased
an additional 28 percent from 1968 to 1972 at a time when federal expendi-
tures were levelling off (Appendix Table A.3). As a consequence, university
funds accounted for 33 percent of university basic research expenditures in
1963, 31 percent in 1968, and 38 percent in 1972 (Appendix Table A.3).
As these figures show, the university investment in research has grown more
steadily and rapidly than the federal investment, although in recent years
this has been possible only by constraining university expenditures in other
important areas.

There have been marked changes in patterns of federal support for
academic research and development over the years. For example, the pro-
portion of federal funds for academic R&D provided by the United States
Department of Defense,fell from 26 percent in 1963 to 13 percent in 1972.
Conversely, the proportion provided by the United States Department of
Health, Education and Welfare (HEW) rose over the same period from 40

2 Higher educat'on is a sznice industry and hence subject to a higher rate of inflation
than the general economy. Thus, the use of the GNP price deflator, upon which we
rely, understates the rate of inflation for educational institutions. See National Science
Foundation, A Price Index for Deflation of Academic R&D Expenditures (Washington,
D.C.: U.S. Government Printing Office, 1972).
3 Federal expenditures for total research and development in universities and colleges
followed a similar pattern, rising by 81 percent in constant dollars from 1963 to
1968, and declining by 5 percent from 1968 to 1972 (Appendix Table A.1).
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to 48 percent and the proportion by NSF from 13 to 18 percent (Appendix
Table A.4).

Recently there has been a tendency to direct federal funds for academic
science more specifically towards the resolution of defined problems of high
current significance. This trend is difficult to quantify, but it exists. Examples
are the cancer program supported by NW, the program of Research Applied
to National Needs (RANN) supported by NSF, and the university-based
research programs of the Department of Housing and Urban Development
(HUD). The application of university expertise to help solve urgent national
problems is a sound course, provided the shifts in emphasis do not undercut
the quality and variety of basic research that are the essential underpinning
of successful research applications. This is a real danger because of the
tendency to value most highly the immediately practical.

As an overall index, the total federal commitment to research and devel-
opment (as measured by the percent of GNP devoted to this function) has
declined steadily since 1964, from 1.98 percent of GNP to 1.38 percent in
1972 (Appendix Table A.6).

STUDENT SUPPORT

The training of scholarly and scientific talent through federally financed
graduate education was not seen as an important national concern until the
late 1950's. The education of skilled manpower for university research and
teaching and for research work in other areas of the economy becr me a high
national priority. It was argued that the national interest required federal
initiatives to alleviate manpower shortages, particularly in the physical
sciences, engineering, and the health sciences. As a result, large amounts of
federal funds were made available through the following sources:

1. fellowships and traineeships, which combined student support with
institutional cost-of-education allowances in lieu of tuition and fees;

2. research assistantships, which provided student and institutional sup-
port as part of federally funded research projects; and

3. training grants, which were developed by Nilias progranipackages and
which included support for faculty and equipment as well as for students.

Although NSF had begun a modest graduate fellowship program in 1952,
the passage of the National Defense Education Act (NDEA) in 1958 marked
the beginning of a large scale federal program of graduate student support.
This landmark legislation contained the NDEA Title IV fellowship program,
which was significant for its sizeover $86 million obligated in 1968and
its breadthsupported many areas of study and was the only major
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federal fellowship program available to humanities graduate students. This
Legislation also introduced the National Defense (now Direct) Student Loan
(Non) program which has provided increasing (though small) amounts for
graduate student loans.

Other federal agencies were quick to introduce new graduate student
support programs or to expand existing ones. N111 health manpower appro-
priations for fellowships and training grants increased steadily with entxt-
ments such as the Public Health Service Act (as amended in 1960 and
1970), the Health Manpower Act of 1958 (as amended in 1968) and the
Graduate Public Health Training Amendments of 1964, NSF expanded
its fellowship program and introduced a traineeship program, with grants
awarded through the universities. At its height in 1968, NSF obligated
approximately $45 million for graduate student support through these pro-
grams. NASA was another source of traineeships, with obligations of over
$25 million in 1966.

As a consequence of all of these developments, which came about without
any consideration of their combined effects, there was a sharp escalation of
the scale of fellowship and traineeship support for graduate students. In
1963, 15,600 graduate students were supported on federal fellowships and
traineeships, and by 1968 this number had risen to 51,400more than a
tripling over a 5-year period (Appendix Table A.7). Over this period
support funds also more than tripledfrom $80.7 million in 1963 to $262.1
million in 1968. The proportion of all full-time graduate students supported
by federal fellowships and traineeships increased from 6.4 percent in 1960
to 16.0 percent in 1968, the peak year.'

The number of federal fellowships and traineeships declined in the early
1970's as rapidly as it grew in the 1960's. After levelling off in 1967 and
1968 at over 50,000 students supported, the number dropped to an esti-
mated 6,600 supported in FY 1974.5 There have been no new NDEA fellow-
ship awards since 1972, the NSF traineeship program has been phased out
and the fellowship program reduced to 500 new awards annually, and NASA'S

traineeship programs are virtually eliminated. Overall federal support levels
for fellowships and traineeships declined from a high of $262 million in
1968 to $114 million in 1972, and have been projected (based on the pro-
posed FY 1974 Budget) to be approximately $33 million in FY 1974.°

4 Federal Interagency Committee on Education, Report on Federal Predocioral
Student Support, Part I (Washington, D.C.: U.S. Government Printing Office, 1970).
These figures do not include students supported by N1/1/141MH training grants or on
research assistantships. Fellowship and tidineeship data referred to here and sub-
sequently apply only to predoctoral students.
5 Unpublished data co'lected by the Federal Interagency Committee on Education.
FY 1974 estimates are based on the proposed FY 1974 Budget, not final appropriations.

Federal Interagency Committee on Education.
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The training grant programs of N111 and N1M11 have been a continuing
source of substantial predoctoral and postdoctoral support in the biomedical
sciences. Training grants differ from other forms of fellowship and trainee-
ship programs in that they provide funds not only for student support but
also for other requirements of the research environment, including equip-
ment, salaries of support staff, laboratory supplies, and some professorial
salaries. The number of Nu! trainees has remained relatively constant since
1966 at about 15,000 with an estimated 40 percent of that number on post-
doctoral appointments. Over this period, funds for training grants have
generally exceeded $130 million annually (Appendix Table A.7). White the
training grant program was slated for elimination in the Fv 1974 Budget, the
HEW appropriations bill enacted and signed in December 1973 retains the
training grant program in size and substance. (See footnote 3, Chapter 1,
for qualification.)

Research assistantships have been a major continuing source of federal
support to graduate students, especially in the sciences. Because research
assistants are funded through research project grants, their numbers and the
amount of resources devoted to their support are hard to determine. A
recent NSF survey' of a large sample of graduate science departments indi-
cates that almost two thirds of all research assistantships in the sciences are
federally funded, and that over the period 1969-1972, the number of
federally supported research assistants declined in these sampled depart-
ments by a moderate 4.8 percent.

The decline of fellowships was accompanied by an increase in federal
obligations for student loans and work-study programs for which graduate
students are eligible. Approximately 6 percent of the current National Direct
Student Loan recipients are graduate students. The number of graduate
students receiving support under this program rose from 13,000 in 1963 to
36,900 in 1972 (Appendix Table A.8). The Guaranteed Student Loan
Program (GsL) provides government insurance for private loans as well as
partial subsidy on interest payments. Begun in 1965, approximately 9
percent of GSL funds have supported graduate student loans, with the
amount borrowed by graduate students under this program rising from $7
million in 1966 to $117 million in 1972. The College WorkStudy Program
(cwsP ), also established in 1965, was designed to provide supplemental
money through part-time work in the community. Graduate students have
received only about 4 percent of the funds under this program, with the
amount increasing from $2.2 million in 1965 to $10.9 million in 1972
(Appendix Table A.8).

A major source of federal funds often neglected when considering
graduate student support is the GI Bill. A new bill covering Viet Nam era

7 National Science Foundation. Graduate Student Support and Manpower Resources
in Graduate Education, Science Resources Series (unpublished data from Fall 1972
survey).
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veterans and servicemen began in 1967. The importance of this money for
eligible graduate students is readily apparent when one notes that educa-
tional benefits for graduate students rose to $210 million in 1972 and
supported over 170,000 graduate students (Appendix Table A.9).

INSTITUTIONAL SUPPORT

Although basic institutional support has been the responsibility of the states
and private sources, federal support of colleges and universities has had a
long, though limited, history dating from the original provision for land
grant universities in the 1860's. In recent years, the federal government has
provided institutional support" for a variety of specific objectives deemed in
the national interest. These have included construction grants and loans,
support for developing institutions, and general support for discipline areas
such as sciences and languages. For the purposes of this report, institutional
support will IN! limited to those funds directed explicitly at graduate educa-
tion. Thus, no attempt will be made to estimate, for example, how much of
general facilities grants goes toward graduate education. Given this defini-
tion, there are four basic kinds of federal institutional support for graduate
education and research:

1. cost-of-education allowances associated with fellowships and trainee-
ships and tuition payments associated with training grants;

2. NIH and NSF research supplement grants;
3. general program support, principally from NSF; and
4. grants for PAD plant and graduate facility construction grants.

Cost-of-education allowances, typically $2,500 per year,D have accom-
panied all of the major federal fellowship and traineeship grants and have
generally been accepted by the universities in lieu of tuition. These allow-
ances are a partial compensation to the institution for the costs of providing
graduate education." Since the allowances are attached to each award
recipient, the amount of benefits a university receives will vary with the

8 We define "institutional support" as unrestricted or general purpose funds, with
expenditure not tied to a specific project, faculty member, or student.

The cost-of-education allowance accompanying NSF Predoctoral Felltwships in
creased to $3,000 in 1972.
10 Since the university accepts the allowance in lieu of tuition, an amount equal to the
university's tuition should properly be viewed as student support, with the excess, if
any, treated as the component of institutional support. Since tuition levels vary among
universities, the existing data on student support have not been collected or appor-
tioned in this technically correct way; instead, the reported data treat the entire cost-
of-education allowance as student support. Of necessity, our appendix tables follow
this procedure.
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number of fellows and trainees enrolled, The rapid decline in these awards
in recent years has sharply reduced the dollar volume of these allowances
(Appendix Table A.10). Preliminary estimates show that cost -of- education
allowances for fellowships and traineeships rose from $36.3 million in 1963
to a peak of $117.9 million in 1968, falling to $51.2 million by 1972.

Both NiH and NSF have provided unrestricted formula grants to institu-
tions to help them offset the rigidities of the existing project grant system of
research support. These grants give the university greater flexibility in the
research process, covering additional costs and providing for unforeseen
needs and opportunities. The two primary programs in this area are the NSF
Institutional Grants for Science Program (begun in 1961), which provides
grants based on the institution's previous year's federal research support,
and the NIH General Research Support Grants (established in 1960), which
provide furds based on the amount of NIH and NIMH grants received (Ap-
pendix Table A.11). Funds for these programs have declined considerably
in the last five years.1, In addition to these two programs, Nit( has provided
formula grants to schools of public health in growing amounts in recent
years.

The third category of support includes the NSF'S University and Depart-
mental Science Development Programs. These programs were intended to
raise the quality of graduate science education and research in existing
universities, thereby increasing the numbers of centers of scientific excel-
lence and broadening the geographic dispersion of such centers. The NSF
Science Development Programs were terminated in 1972 after expenditures
of approximately $232 million since 1965 (Appendix Table A.11).

As noted earlier in this chapter, the NM training grant programs have
provided support for such items as equipment, professional salaries, and
laboratory supplies in addition to student support. An estimate of the insti-
tutional component of the training grants (which we have called training
grant supplements) is contained in Appendix Table A.10. These funds do
not represent institutional support as we have defined it, for they are
restricted to particular training programs or departments. On the other
hand, they should not be treated as student support as they are often
reported. Consequently, we have included them in summary figures as
institutional support (Appendix Table A.13), but their hybrid nature should
be recognized.

Special grants for R&D plant and equipment, the fourth support category,
have fallen off sharply in recent years, from a high of $126 million in 1965
to a low of $30 million in 1971 with a small increase in 1972 (Appendix

H In 1968, the two programs were funded at a level of $60 million; the FY 1974
Budget proposed funding of the two programs at $15 million, but in December 1973,
Congress increased the NIH program to roughly $50 million. NSF dispersed $6.9
million under the Institutional Grants for Science in January 1974.
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Table A.12). Most of these funds are provided by N1 and NSP, where the
major cutbacks occurred. In addition, Title VII-B of the Higher Education
Act of 1965 was a source of funds administered by the United States Office
of rducation for graduate facilities and equipment (not specifically
scientific). Appropriations under this title were made through 1968;
although authorization for additional funding continues to exist, no new
appropriations have since been made.

Finally, the Education Amendments of 1972 authorize two programs for
general support of graduate programs. Both programsone in Title IX
providing for competitive grants, and one in Title X providing formula
grants to all schoolsremain unfunded.

SUMMARY

After the rise in federal support for research and graduate education dating
approximately from World War H through 1968, a substantial change
occurred in the composition and amount of federal support for these activi-
ties. Federal support for fellowships and traineeships declined by 57
percent between 1968 and 1972, with further substantial reductions sched-
uled for 1973 and 1974. These reductions were offset by the rapid, though
temporary, increase in G.I. Bill benefits, with the result that federal support
for graduate students fell by approximately 10 percent in real terms from
1968 to 1972 (Appendix Table A.13). In addition, institutional support
declined by 52 percent and research support by 5 percent in real terms over
those years (Appendix Table A.13). The causes of these changes are
complex. So far as student support and institutional support are concerned,
the declines are traceable to changes in the job market, the philosophy and
priorities of the administration and Congress, the state of the federal budget,
and changes in general public attitudes toward higher education. The mod-
erate decline in real terms in federal support of academic research reflects a
similar set of factorsdecreased general confidence in the utility of basic
science, a decline of expenditures on space science, and changing federal
budget priorities.

There has been a significant policy history as well as a funding history of
federal support of research and graduate education. A number of significant
principles, which are now being re-examined, evolved over the years. These
were never clearly defined as guides to action. Instead, they were forged
from practical experience and continuing debate:

1. Federal support for R&D would be provided by a large number of
agencies, each with a mission defined by Congress. (This had the advantage
of linking research to defined needs that were politically recognized, and of
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making the agencies aware of the power of research. It had the disadvantage
of creating an unwieldy system.)

2. Heavy reliance would be placed on universities for the conduct of
basic research. This was a different pattern from those nations which have
tended to concentrate basic research in nonacademic institutes and govern-
mental laboratories. The United States pattern has been advantageous be-
cause it has produced both high quality research and high quality scien-
tists. It has also generated problems because the universities have become
heavily dependent upon the federal government.

3. Most of the federal funds were provided to attain short-run objectives
of the federal agencies. However, basic research was supported by a number
of agencies as a means of attaining their long range goals.

4. A continuing expansion of federal funds for academic science and for
support of graduate students was accepted for many years as wise science
policy.

S. The widespread assumption of the 1950's that continuing extension
of federal support for higher education (including research and graduate
education) could lead to a loss of university autonomy was replaced by the
assumption that expansion of federal support was beneficial and that undue
encroachment by government could be avoided.

6. There has been a consistent assumption, modified only slightly in
recent years, that the general health of colleges and universities is not a
central responsibility of the federal government. (The large volume of
federal funds, however, has made many universities dependent on continued
federal assistance for their stability and vitality.)

These assumptions are currently being re-examined, as are the levels of
federal support for graduate education and research.
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3 Pressures
and Problems
Facing Graduate
Education

The role of the federal government in graduate education, scholarship and
research cannot be satisfactorily discussed without considering the purposes
to be served by graduate education, and the desirable direction of its evolu-
tion in the 1970's and 1980's. If graduate education is to contribute most
effectively to society now and in the futurethe most general and basic goal
we see action to attain the following goals as urgent:

Enhancing the effectiveness and efficiency of graduate education,
scholarship, and research.

Strengtpening the national structure for graduate education, scholarship,
and reseArch by supporting strong programs currently in existence in all
regionsiand ensuring that the most talented students are not denied access to
these programs.

Discouraging the proliferation of graduate programs, while ensuring that
universities have the necessary resources to develop programs in new fields
of study and to meet new social needs. in a period of limited resources for
higher education, careful review and elimination of weak graduate programs
is one potential source of the resources required for such new programs.

Ensuring that the supply of persons with master's, professional, and doc-
toral level education is in reasonable balance with the long term demands of
a complex, technological society.

Sustaining a flow of new research findings, basic and applied, required for
both the cultural and material well being of the nation.
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Protecting the freedom and the adaptive capacity of the nation's univer-
sities.

Ensuring the responsiveness of graduate education to the needs of
society.

Ensuring that graduate education contributes to the national commitment
to eliminate discrimination based on race, sex, age and socioeconomic status.

Stimulating changes that will encourage the most effective contribution of
graduate education and research to the solution of urgent national problems.

Encouraging responsiveness to the needs of students, including the devel-
opment of graduate programs that serve part-time and older students, as
well as the needs of urban residents.

The task of policy formation is to determine the relative emphasis to be
placed on each of these goals in light of the problems and pressures which
confront graduate education, the subject of this chapter. In part, this in-
volves issues internal to the universityincluding reform and innovation at
the institutional level, effectiveness of graduate education and research,
relationships between undergraduate and graduate education, and con-
formity and imitation in graduate education. Some of these issues are dis-
cussed here briefly but will be treated more fully in subsequent reports.
Primary emphasis in the present report is on system-wide concerns where
there is a clear federal government interest and involvementincluding the
issues that surround federal support of graduate students, research, and uni-
versities; the coordination of federal policy toward graduate education; and
the geographic distribution of graduate education and research.'

In looking to the future to see how graduate education and research can
perform more effectively, the fact that wo build on a strong base should not
be ignored. Graduate education has been flexible and responsive in many
ways. It was the instrument through which the teachers were trained for the
great expansion of secondary and higher education over the past two dec-
ades. Graduate education produced the scientists and engineers for the na-
tion's excellent biomedical research programs. The nation's universities have
been the site of the broadest and deepest penetration of new frontiers of
knowledge since the scientific revolution.

Accordingly, we do not view graduate education as being in a state of
ineffectiveness or weakness. On the contrary, it is strong in terms of the
capacity of its faculties and the abilities of its students, broad in terms of
fields of learning, significantly responsive to social needs, intellectually rich

1 The distinction between institutional and system-wide concerns is discussed in the
first report of the National Board on Graduate Education, Graduate Education: Pur-
poses, Problems, and Potential (Washington, D.C.: National Board on Graduate
Education, 1972) pp. 6-7.
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in terms of library and research resources, widely dispersed throughout the
nation, and diverse in approach and content. These are assets which make it
possible to approach the problems of readjustment to the future with con-
fidence.

These accomplishments are recorded not as a basis for self satisfaction,
nor as a plea for retention of the status quo. They are stated to emphasize
that the tasks of readjustment, which are real, complicated, difficult, and
necessarily slow-moving, can be approached with confidence.

LABOR MARKET PROSPECTS FOR DOCTORATES

The recent softening of the labor market for doctorates in some fields,
coupled with projections of steadily diminishing academic demand for new
doctorates in the 1980's, is a major challenge facing graduate education. The
current labor market problem is fundamental to a number of other issues to
be discussed in this section since a primary rationale for the large increases
in federal support for graduate students, programs, and research during the
late 1950's and much of the 1960's was the shortage of highly educated man-
power. The virtual elimination in recent years of federal fellowships and
traineeships is, in part, a response to the softened labor market.

Because the current and projected state of the labor market for doctorates
is of such central importance to many policy issues surrounding graduate
education, the National Board on Graduate Education gave this topic first
priority in its investigations and has issued a report containing NBGE con-
clusions and recommendations.2 The main points of that report are summar-
ized below:

1. Labor market forecasting techniques are not well-developed. The his-
tory of past forecasts for doctorates shows that projections were in error
within a relatively short time. This suggests that undue reliance should not
be placed on any given forecast and that the labor market should be con-
stantly monitored, field by field.

2. Since graduate education requires several years to complete, policies
that influence beginning graduate student decisions will affect the supply of
new doctorates 3-6 years in the future. This time lag in supply means that
federal policy toward student support should focus on conditions anticipated
several years ahead rather than on the immediate state of the labor market.

2 National Board on Graduate Education, Doctorate Manpower Forecasts and
Policy (Washington, D.C.: National Board on Graduate Education, 1973).
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TABLE 5 Percent of 1972 Doctorates Reporting First Jobs in Re.
search and Development or Teaching at a College or University

Field Percent

Physical sciences 41.4
Engineering 28.7
Mathematics 74.2
Life sciences 54.2
Social sciences 63.6
Arts and humanities 84.4
Education 45.1

Tout, fall fields): 56.3

SOURCE: National Research Council, Doctorate Records File.

Overemphasis on immediate labor market conditionswhether for expan-
sion or contractionincreases, rather than dampens, cyclical fluctuations in
the labor mat ket. Current contractionary polices may lead to shortages of
doctorates in specific disciplines several years hence.

3. Of the three labor market elements examinedfuture academic de-
mand, nonacademic demand, and supply of new doctoratesonly the pro-
jections of diminished academic demand for doctorates in the 1980's inspire
much confidence. The size and disciplinary composition of future doctorate
supply is uncertain, and the nature of future nonacademic demand is poorly
understood.

4. There is evidence of shifts in the pattern of graduate student enroll-
ments away from disciplines that primarily serve the academic labor market,
and into professionally oriented programs that serve major nonacademic
market demands. In addition, the growth in graduate enrollments has slowed
considerably from the rapid increases of the 1960's,3 which means that
future doctorate supply will be considerably below levels projected one or
two years ago.

5. The existence of substantial nonacademic demand for doctorates is
often overlooked in much of the labor market discussion; moreover, the
proportion of doctorates that have accepted research and teaching positions
in colleges and universities has always varied widely among the disciplines
(Table 5).

3 First-year graduate enrollments increased at an average annual rate of II percent
during the period from 1960 to 1968, but by 1971, first-year graduate enrollments
increased by only 0.1 percent over the preceding year. Enrollment surveys conducted
by the Council of Graduate Schools and the Graduate Record Examinations Board
show increases in first-year graduate enrollments of 3-5 percent in 1972 and 1973.
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6. There is a great need to improve the information available on the cur-
rent and projected state of the labor market for highly educated manpower;
however, this should be done, not for the purpose of rationing or controlling
acc.,:ss to graduate education, but to improve the functioning of the labor
market as an allocative mechanism.

Although the above discussion indicates some of the reasons why we
believe a glut of unemployed Ph.D.'s will not develop, graduate education
does face major adjustment problems to changing labor market conditions.
The projected decline of the academic market and the newly emerging de-
mand for professionally trained individuals who can contribute to the solu-
tion of energy, environmental, and urban problems will require the realloca-
tion of resources within universities in order to develop new professional
(and interdisciplinary) graduate programs. At the same time, it would be
irresponsible to allow deterioration in the quality of graduate programs of
acknowledged excellence. Each university is having to resolve these con-
flicting demands and pressures in an environment made more difficult by
increasing financial problems.

FINANCIAL PRESSURES AFFECTING GRADUATE
EDUCATION AND RESEARCH

In a landmark book published by the Carnegie Commission in 1971, Earl F.
Cheit focused national attention on the "New Depression in Higher Educa-
tion."' Cheit's study of the financial circumstances of 41 institutions demon-
strated that many colleges and universities in the United States were experi-
encing a general erosion of financial position. Expenditures were outpacing
income and the resulting gap placed severe financial pressure on the institu-
tions. In a recent follow-up study,5 Cheit documented remarkable reductions
in the rate of expenditure increase in the 41 institutions (in terms of rising
expenditure per student per year, the rate dropped from 4.0 percent above
the general rate of inflation to 0.5 percent), and he described the existing
situation as one of "fragile stability." For the universities with heavy invest-
ments in graduate education and research, however, the future outlook
remains uncertain:

As a group, the research universities seem to be in the greatest state of concern
about their future. The public institutions are somewhat demoralized about the
qualitative leveling to which they fear they will be subject. The private universities,

4 Earl F. Cheit, The New Depression in Higher Education (New York: McGraw.
Hill, 1971).

Earl F. Cheit, The New Depression in Higher EducationTwo Years Later (New
York: McGrawHill, 1973).
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even those financially secure, have doubts about their future as research institutions.
This is a fear born of restrictive federal policies toward funding graduate education
and toward science, especially basic research.°

Several aspects of the current financial distress of universities are noted
below.

Reductions in Support of Basic Research

Universities perform the bulk of basic research in this country, far outdis-
tancing the next largest performerindustry. In 1972, universities ac-
counted for 59 percent of total basic research expenditures (up from 43 per-
cent in 1960), while industry's share fell from 28 percent in 1960 to 15 per-
cent in 1972. Universities have a comparative advantage' over other organi-
zations in producing basic research since the university environment encour-
ages and supports such investigation freely and in its own right. In addition,
the university combines research with graduate education, thereby generat-
ing economies of joint production, i.e., graduate students make substantial
contributions to research as part of their advanced education. Because of the
growing importance of externally funded basic research in financing the
costs of the research component of graduate education, reductions in basic
research expenditures are a particular hardship for this sector of higher
education. The following figures highlight the recent cutbacks mentioned in
the previous chapter. Figure 1 shows that expenditures for basic research in
universities and colleges from all sources, having grown rapidly until 1968,
have grown only modestly since that year.8

The federal government plays a particularly significant role in supporting
basic research, with outlays in 1972 accounting for 62 percent of total basic
research expenditures. In constant dollar terms, however, federal expendi-
tures for basic research have declined by more than 7 percent over the 1968-
1972 period. Figure 2 shows this trend, with the pronounced drop in con-
stant dollar expenditures beginning in 1968.

These data document an important element in the current financial dis-
tress of universities; not only have federal basic research expenditures de-
clined in absolute constant dollar terms in recent years, butby comparison
with the extraordinary growth rates in prior yearsthe turnaround came as

6 Ibid., pp. 49-50.
7 National Science Board, Science Indicators 1972 (Washington, D.C.: U.S. Govern-
ment Printing Office, 1973), and National Science Foundation, National Patterns ol
R do D Resources (Washington, D.C.: U.S. Government Printing Office, 1973). Un-
less otherwise noted, all references to data in this section are taken from these
informative reports.
8 National Science Board. Science Indicators 1972, op. cit., p. 34. See also Appendix
Table A.3.
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FIGURE 1 Basic research expenditures, 1960-1972, by per-
former. [Adapted from National Science Board, Science Indicators
1972 (Washington, D.C.: U.S. Government Printing Office, 1973),
p. 33.1.

an abrupt shock. Rapid changes of this sort make the academic planning
process within universities difficult, resulting in inefficiencies that could be
avoided by more stable funding patterns.

The Decline in Graduate Student Financial Support

Compounding the difficulties created by cutbacks in federal research sup-
port, an equally rapid reduction in the number of graduate students sup-
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ported by federal fellowships and traineeships began in FY 1968. Table 6
charts the trend in such support for FY 1968 to FY 1974 (projected). The
85 percent reduction in the number of students supported on federal fellow-

TABLE 6 Graduate Students Supported on Federal Fellowships and
Traineeships, 1968-1974

Fiscal Year No. Students Supported

1968 51,446
1969 42,551
1970 33,240
1971 28,973
1972 24,808
1973 19,649
1974 (projected) 6,602

SOURCE: Federal Interagei..-y Committee on Education, Report of Federal Predoctoral Student Support,
Part i (Washington, D.C.: U.S. Government Printing Office, 1970), and unpublished data for recent years.
The number projected for 1974 is based upon the FY 1974 Budget, not final appropriations. Data do not
include students supported on NIHINIMH training grants.

ships and traineeships during the period FY 1968-1974 coincided with the
end of a number of private fellowship programs such as the Woodrow Wil-
son Fellowship Program, leaving only a limited number of private founda-
tion fellowships available to potential graduate students. The major remain-
ing federal prcdoctoral fellowship program, sponsored by the National
Science Foundation, is budgeted for only 500 new awards each year.

These striking reductions in graduate student support have created the
following problems:

I. Pressure is placed upon the university's limited funds as a partial offset
to declining federal and private sources of support.

2. Graduate students now compete with undergraduate students for NDSL

and Gs[, loan funds, for workstudy funds, and for jobs near campus,
thereby reducing the support available for undergraduates.

3. Access to graduate education for the poor and for many minority
group members will be increasingly difficult as the total supply of support
funds declines.

4. The loss of cost-of-education supplements that accompanied most
fellowships has deprived the university of an important source of funds that
helped to cover the cost of graduate programs.

In dollar terms, the recent increase in G.I. Bill benefits has offset much of
this decline in fellowships and traineeships, the G.I. Bill is not a
true substitute for these funds since it is granted un the basis of different
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criteria. In 1973, over 37 percent of the total estimated federal outlay in
support of graduate students was provided by the Veteran's Administration,°
but this support is expected to fall from the 1973 peak of $245 million in
subsequent years as the number of eligible veterans declines. This will
remove a major source of student support that has helped to fill the gap
created by the decline of fellowships and traineeships.

Two further sources of graduate student supportteaching and research
assistantshipshave remained essentially level over the four year period
1969-1972, while graduate student borrowing under the various guaranteed
loan programs has increased markedly in recent years (details in Chapter 4).

This shifting pattern of graduate student support has not produced a sub-
stantial decline in graduate school enrollments, but the full effect of recent
policy changes has not yet been felt. The decline in fellowships and trainee-
ships, combined with reductions in the numbers of veterans eligible for G.1.
Bill benefits, will mean that the burden of providing graduate student support
will fall increasingly on the universities and on the students. (Had the NIH
training grant programs been eliminatedas proposed in the FA, 1974
Budget but rejected by Congressthe student support situation would have
been even more severe.) Universities will be severely limited in their ability
to increase graduate student support from institutional funds, and thus stu-
dents will bear a growing share of the burden. We do not know whether
large numbers of students will be willing (or able) to borrow substantial
sums for graduate school attendance, although there is some doubt that
existing loan programs can expand sufficiently under current terms and con-
ditions. We do believe that access to graduate education will be severely
limited for certain groups by this major shift of policy; students who bor-
rowed heavily to support undergraduate education, students from low in-
come and disadvantaged families, students from ethnic minority groups, and
many women students will be unable or reluctant to incur major debt obliga-
tions to attend graduate school.

Problems of Institutional Support and Vitality

As noted in Chapter 2, the federal government has generally not provided
direct, untied, and unencumbered funds for institutional support; instead,
such funds have accompanied fellowship and traineeship grants as cost-of-
education supplements, have been provided by a few agencies (NSF and NIH,
primarily) in proportion to the amount of federal research expenditures
within universities, or have come as grants for the purchase of R&D plant
and equipment. In addition, the NIH training grants provide funds for equip-
ment and faculty salaries, as well as funds fog student support, in the high
cost areas of biomedical graduate education and research.

9 U.S., Executive Office of the President, The $11dget of the U.S. Government Fiscal
Year 1974 (Washington, D.C.: U.S. Government Printing Office, 1973), p. 114.
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Figure 3 charts the decline of federal obligations for academic R&D plant,
a drop of more than 75 percent between 1965 and 1971. In addition, the
virtual elimination of fellowships and traineeships has meant the loss of cost-
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FIGURE 3 Federal obligations for academic R&D plant, FY
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1972, op. cit. p. 73).

of-education supplements; the funds provided by NSF and NIH in proportion
to the amount of federal research grants had declined from $60.1 million in
1968 to $28 million by FY 1973;10 and the NSF Science Development Pro-
gram has ended. The loss of these several sources of funds in the last 5

10 The FY 1974 Budget proposed funding of $15 million for these two programs; in
December, 1973, Congress increased the NIH program to roughly $50 million. (See
footnote 3, Chapter 1, for qualification.)
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years has cost the nation's universities much of the valuable flex;.bility that
such relatively unrestricted funds provide and has contributed significantly
to the financial distress of the universities.

ACCESS TO GRADUATE EDUCATION

It has become fundamental to the purposes of postsecondary education that
every individual should have the opportunity to develop his or her potential
and therefore should not be denied access to postsecondary education be-
cause of ethnic, socioeconomic, sex, or age discrimination. This does not
mean, however, that every person should be guaranteed access at the grad-
uate level (often argued at the undergraduate level) but rather that certain
invidious barriers should not prevent individuals or groups of individuals
from attaining advanced degrees if they possess the desire and capabilities.

Three instances where special attention is required to ensure equality of
opportunity to graduate education are in the cases of ethnic minority groups,
women, and older persons. Each of these groups has special needs regarding
access to graduate education, although there are common difficulties as well.

Ethnic Minority Groups

Although more than 19 years have passed since the Brown v. Board of
Education ruling of the United States Supreme Court, blacks and other
minority groups remain seriously underrepresented in terms of advanced
degrees. It has been estimated, for example, that blacks receive less than 1
percent of doctorates awarded, and a recent survey of over 100 institutions
showed that individuals from minority groupsincluding blacks, native
Americans, Chicanos, Oriental Americans and othersrepresented only
5 percent of total graduate enrollment in those schools." The reasons
for lower participation rates may vary to some extent among the various
minority groups: For example, for the American Indian, long-standing geo-
graphic isolation has been a primary factor. Socioeconomic deprivation,
limited aspiration levels, cultural biases in admissions criteria, remaining
vestiges of de facto discrimination in educational opportunity, and a broad
range of historical inequities all interact to lower the participation rate of
minority groups in graduate education.

While undergraduate minority group enrollments have increased sharply

II Herman R. Branson. "Black Students and the Elusive Doctorate." unpublished
paper prepared for the National Board on Graduate Education, 1973; and 1. Bruce
Hamilton. Graduate School Programs for Minority/Disadantaged Students (Prince-
ton: Educational Testing Service, 1973).
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in recent years, the number of baccalaureates is still inadequate, particularly
since this represents the pool of potential candidates for graduate education.
In addition, many minority group individuals have not received adequate
preparation for graduate education in their undergraduate programs.

Financial barriers are also particularly high for many minority group
students. For example, while the median family income for the United States
in 1971 was $10,285, the median family income for Chicanos was $7,486;
Puerto Ricans, $6,185; blacks, $6,567; and for American Indians on reser-
vations, annual average family income was only $1,500." Financial depriva-
tion thus makes it difficult, if not impossible, for many minority group stu-
dents to attend graduate school without substantial subsidy.

Many graduate schools have made substantial efforts to improve access to
graduate education for minority groups, but this is a difficult and complex
undertaking. Providing financial assistance to potential graduate students is
necessary but by no means sufficient. There are real problems in locating
and recruiting minority group students, and in providing enrolled students
with appropriate counseling services. Minority students in some institutions
have experienced high attrition rates. Successful programs to address these
problems impose substantial financial costs on the institutions."

The historically black colleges continue to provide a supportive environ-
ment for many blacks at the graduate level, but these schools are beset with
financial and educational difficulties. Many emphasize teacher training pro-
grams and cannot, at present, provide the range of graduate programs that
are effective preparation for many leadership roles in society today, such as
public policy, business administration, and economics.

A further issue is the distribution of minority group enrollments among
the disciplines. Blacks (data are not available for the enrollment patterns of
other minority groups) have entered graduate programs in education to a
disproportionate extent, while very few have enrolled in such fields as the
physical sciences and engineering." This is clearly inappropriate in light of
society's expected employment needs in the future.

The issues involved in promoting successful access to and completion of
graduate study by minority group individuals are of such complexity that a
thorough analysis was not possible within the constraints of the present
report. Because of the importance of this topic, NBGE will issue a separate
report on this subject, which will include specific policy recommendations
directed to the federal government.

12 Department of Health, Education and Welfare, Report of Task Force on Higher
Education for Disadvantaged Minorities, unpublished draft, December 1972, and
Department of Commerce, Statistical Abstract of the United States, 1972 (Washing-
ton, D.C.: U.S. Government Printing Office, 1972), p. 323.
13 Discussion of several of these issues is contained in Hamilton, op. cit.
14 Branson, op. cit.
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Women

Women remain underrepresented at all levels of higher education, especially
in graduate education. In 1970, women received 43 percent of bachelor's
degrees awarded, but only 13 percent of doctorates." While there is recent
evidence that a greater percentage of women than men aspire to a master's
or doctorate degree, a substantially smaller percentage of women than men
are able to continue immediately to graduate school after receiving baccalau-
reate degees.1° White instances of explicit institutional discrimination against
women in admissions or in financial support for graduate education may be
difficult to document, clearly women are not yet participating fully in gradu-
ate education. This is particularly discouraging in view of their more rapid
persistence to a bachelor's degree and superior undergraduate records."
Moreover, women pursuing advanced study are heavily enrolled in such
fields as the humanities and education but are almost nonexistent in others
such as engineering and business.

Affirmative action employment policies are a major force pushing gradu-
ate schools to take a strong interest in women's successful participation in
advanced programs. But general concern over the softening of the labor
market, together with reductions in financial support for graduate students
and a slowing of the growth of graduate programs, act to restrict the °ppm--
tunitie, for all aspiring graduate students at a time when women are exerting
greater demands for entry into graduate education. Typically, women attend
graduate school on a part-time basis more often than men. This may reflect
their choice of field to some extent, but if part-time as contrasted to full-time
attendance is their only option, women may be precluded from participating
in some programs, such rs a Ph.D. program in the physical sciences. More-
over, many women with family responsibilities who wish to return to gradu-
ate education on a part-time basis are ineligible for financial aid since many
aid programs are not available to part-time students.

Perhaps the most serious barrier at this time to full participation in gradu-
ate education by women is the diffuse but very real factor of cultural and per-
sonal biases toward women in this society. Women may be discouraged from
applying to graduate school or may not be "taken seriously" in graduate
programs by some faculty or by other graduate students. A 1971 survey
reported that fully twice as many men as women expressed the view that a
married woman's "activities are best confined to home and family."" This
Is Department of Health, Education and Welfare, Earned Degrees Conferred: 1969-
70, Institutional Data (Washington, D.C.: U.S. Government Printing Office, 1970).
16 Alan E. Bayer, Jeannie T. Royer and Ric and M. Webb, FOlIP Years After College
Entry (Washington, D.C.: American Council on Education, 1973).
IT Leonard L. Baird, The Graduates (Princeton: Educational Testing Service, 1973).
18 Ann S. Bisconti and Helen S. Amin, Undergraduate and Graduate Study in Scientific
Fields (Washington, D.C.: American Council on Education, 1973).
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is consistent with evidence that women who interrupt their graduate studies
cite home/child-care responsibilities as the reason to a much greater extent
than do men. Role conflicts between wifemother and career-professional
remain difficult to resolve, but the presence of a supportive university en-
vironment sensitive to the needs of women (i.e., counseling services to advise
women who want to return for advanced education and child care centers on
campus) is important in assisting more women to enter and complete
graduate study.

We view the appropriate federal role in ensuring full participation of
women in graduate education to be one of encouraging sound affirmative
action programs in institutions of higher education, in compliance with
Executive Order 11246, as amended. In addition, we endorse vigorous sup-
port of nondiscrimination in the range of graduate programs, activities, and
admissions standards as set forth in Title IX of the Education Amendments
of 1972.19

Older Students

Rising educational and certification requirements for job advancement,
rapidly changing technology, and new fields of knowledge, have caused
many adults to want to enroll in graduate programs, often on a part-time
basis. It has been suggested that some graduate schools have discriminated
against older students in favor of recent baccalaureates, on the assumption
that older students might experience higher attrition rates because of family
obligations that could conflict with their study, or because of difficulties in
adapting to the rigorous learning environment of the graduate school. There
is also the very real problem that many universities offer only full-time pro-
grams requiring daytime rather than evening attendance.

Financial barriers for older students with family obligations are a further
problem, although it is often difficult to assess the financial need of older
persons who have accumulated financial assets and commitments. Because
many student assistance programs have been restricted to full-time students
pursuing doctoral studies, individuals who want to renew or upgrade their
professional skills in mid-career by enrolling in master's degree programs,
but who need financial aid for this purpose, may be effectively denied that
opportunity.

Improved access to graduate education for older students requires, as a
first step, action by universities and by the states to ensure that graduate pro-
grams in all major cities are accessible to part-time and evening students.
More research is needed into the adequacy of existing federal programs in

19 Et:ecutive Office of the President, Nondiscrimination Under Federal Contracts,
Executive Order 11246, as amended: U.S. Congress, Senate, Education Amendments
of 1972, P.L. 92-318, 92nd Cong , 2d sess., 1972.
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assisting older students, and to determine whether a need exists for new pro-
grams specifically designed for this group. For this reason, the creation of
new federal programs targeted specifically at older students in order to
increase their enrollment in graduate education is not among the recommen-
dations in this report. This topic should be investigated by the Fund for the
Improvement of Postsecondary Education or by the National Institute of
Education, andif new programs are warrantedTitle IX, Part A of the
Education Amendments of 1972 should be explored as a possible source or
federal support.

PLANNING, MANAGEMENT AND COST ANALYSIS

To an increasing degree and with logic, expenditures for graduate education
are viewed in the context of expenditures for other types of postsecondary
education. When funds are scarce, choices are forced. Questions of this sort
are asked: Should expensive graduate programs be sustained or expanded
when the funds devoted to them could provide financial aid enabling addi-
tional disadvantaged students to attend college? These questions have a
point. If graduate education is to continue to receive a share of resources
private and state as well as federalthat will ensure its optimal contribution
to the national welfare, an active concern with costs is essential.

Graduate education shares with all sectors of postsecondary education a
responsibility to review costs and to increase the effectiveness with which
expensive resources are used. Deans, department heads and faculty mem-
bers should participate positively in university-wide efforts to ensure that
expenditures are reasonable and warranted. This is particularly true for
those areas of graduate education that are exceptionally expensive, such as
those with few students per senior faculty member, those requiring special-
ized laboratory resources or expensive research equipment and operations,
field work, requirements for computation and other means of analysis.

As part of its general obligation to assess its resources critically to ensure
they are allocated wisely, each university should review graduate programs
in the light of their contribution to the general goals of the university. Con-
tinuing consideration should also be given to sharing expensive resources
and facilities among groups of universities. Consortia for graduate study are
a means of securing more effective use of expensive resources, and of secur-
ing increased access to these by students and faculty. User groups clustered
around very expensive facilities are another means of increasing the effi-
ciency with which resources are used.

The problems involved in assessing and improving the effectiveness of
graduate education and research are formidable. Cost analysis of graduate
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programs is extraordinarily complex because of the interrelationships within
the university of graduate education with undergraduate education and
research. In economics, this situation is described as a "joint product" prob-
lem. The "production process" of graduate education, and hence the cost,
cannot meaningfully be separated from the "production process" of jointly
produced undergraduate education and research. Research and graduate
education are inextricably bound together, and two "products" emerge from
the processa highly educated person and new research findings (a valued
output in its own right). Further complicating the analysis, graduate stu-
dents who serve as undergraduate teaching assistants become part of the
"production process" of undergraduate education, thereby reducing its costs,
just as the service of graduate students as research assistants reduces the
costs of producing research. For these reasons, the true economic costs of
graduate education will necessarily vary over time in relation to the size of
undergraduate enrollments and the volume of research activity, and will vary
among institutions for similar reasons.

Furthermore, cost figures, whether adequately or inadequately derived,
are insufficient in themselves for many of the economic decisions that must
be made. Ideally, costs must be compared with benefits of the activities being
considered, and our ability to define and measure benefits is far from perfect.

The proper course of action in this circumstance is to participate fully in
efforts to solve these difficult problems. Our principal concern over the
growing desire for cost figures on the part of state and federal legislatures is
that current techniques for generating such numbers are not capable of ac-
curately reflecting the complex relationships among graduate education,
undergraduate education and research. Application of improper or prema-
ture techniques would produce nonsense numbers which, if acted upon by
decision-makers, could do great damage to the country's graduate education
and research capabilities. The growing desire for quick .(and simple) solu-
tions to this complex analytical task must be listed as a separate, and major,
problem currently confronting graduate education. Because of the impor-
tance of this relatively technical topic, the subject is discussed in a supple-
ment to this report, "Difficulties in Cost Analysis of Graduate Education,"
by Frederick E. Balderston.

ADJUSTMENT PROBLEMS TO THE STEADY STATE OF THE 1970'S

A broader set of concerns that transcends the individual universities involves
the system-wide adjustments required of the graduate schools in response to
the new steady state of slow (or no) growth. The rapid growth of the system
during the 1960's presents a remarkable contrast:
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The number of universities offering graduate degree programs (including
the master's degree) increased from 605 in 1960 to 808 by 1970,

In 1960, 9,829 Ph.D. degrees and 74,455 master's degrees were awarded;
by 1970, these figures had nearly tripled to 29,866 and 208,291 respectively,

First year graduate enrollments increased at an average annual rate of
11 percent between 1960 and 1968.

No social system responds effectively to a sudden halt in such phenomenal
growth rates, and the problems are particularly difficult for universities,
with highly decentralized decision-making procedures, a reliance on collegial
raeter than hierarchical forms of organization, and heavy fixed costs. Several
of the most difficult adjustment problems are noted below.

Geographic Distribution versus Concentration of Excellence

During the 1960's, it became explicit national policy to encourage the geo-
graphic dispersion of funds for graduate education, scholarship, and re-
search. President Johnson's Executive Order of September 13, 196520
asserted that every region of the country should be served by excellent grad-
uate schools. As long as rapid growth continued, it was possible to pursue
this goal while also strengthening the establiAied universities of acknowl-
edged excellence; however, the constrained resources of the 1970's have
placed these two objectives increasingly in conflict. There are those who
argue that regional balance in the distribution of graduate facilities should
not have high priority, particularly in this decade. It is our position, however,
that developing regional points of strength is an important and continuing
national responsibility. Two different bases for distributionpopulation and
geographyexist, and need to be discussed separately.

The continued growth and concentration of population in major cities
create a demand for graduate programs in urban universities to meet the
needs of part-time and older students, largely related to professional career
development. Many of the concerns regarding access to graduate education
discussed above will best be solved by ensuring that every major urban center
is served by universities with a wide spectrum of master's and doctoral
programs.

The arguments for geographic distribution are based on the importance of
universities to the economic and cultural development of a state or region,
and, to a lesser extent, on the concern for improved access to graduate edu-
cation. (Of course, state universities are vitally important in providing access

20 U.S. Congress, Senate, Committee on Government Operations, Equitable Distribu-
tion 01 R&D Funds by Government Agencies, Hearings, before the Subcommittee on
Government Research, Senate, on S. Res. 110, 90th Cong., 1st sess., 1967.
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to undergraduate education; the policy issue is the extent to which geo-
graphic considerations alone should influence the flow of resources to
graduate education.) The economic and cultural significance of universities
to a state or region has not been exhaustively studied or measured pre-
cisely; consequently, rigorous cost-benefit calculations cannot guide policy
decisions. At present, every state has at least one university offering the
Ph.D. degree, thereby meeting an obvious minimum requirement. Our judg-
ment is that concern for geographic distribution of resources for graduate
education is a valid consideration because of the many contributions that
universities make to the collective life of a region. If resources for all higher
education continue to tighten, however, such that geographic dispersion
comes at the cost of diminished excellence, we would relax the concern for
distribution in order to maintain and strengthen excellence wherever it
exists.

Preserving and Enhancing the Intellectual Vitality
of College and University Faculties

The declining academic demand for new Ph.D.'s that will mark the period
through the 1980's poses a serious threat to the health and vitality of the
academic disciplines, since the continued infusion of new talent through
expansion will be sharply diminished. Many colleges and universities face
a 10-15-year period with a relatively stable and constantly aging faculty,
with little expected turnover and fewer retirements. The difficulties of ensur-
ing a flow of new Ph.D.'s into university positions during this period of slow
growth will be compounded by pressures for affirmative action in the hiring
of women and minority group members.

The Impact of Federal Actions on the Adjustment Process

We are concerned that recent federal policy, which exercises great leverage
over the adjustment process, does not seem to be guided by a clear under-
standing of the effects of federal action on the evolution of graduate educa-
tion, scholarship and research. There is preliminary evidence indicating that
recent federal policy may produce the following undesirable outcomes (as
judged by the goals outlined at the beginning of this chapter):

Increased reliance on a students' own resources to finance graduate edu-
cation works against the goal of eliminating barriers to graduate education
for ethnic minority groups, women, older students, and the socio-economi-
cally disadvantaged.

A financial squeeze continuing for several years and caused in part by the
reduction of institutional support funds accompanying federal programs
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will make innovation more, rather than less difficult, as financial flexibility
for many universities has been virtually eliminated.

Reduced support for basic research diminishes the capability for subse-
quent applications of new knowledge which arc essential to the nation's
economic and cultural well-being.

Reductions in federal fellowship and research support may have a par-
ticularly detrimental impact on programs of established excellence, since
these programs have received a large share of fellowship students and re-
search funds in the past.

Overreaction to the current supplydemand imbalance of doctorates in
some fields may lead to a contractionary cycle resulting in shortages of
highly trained persons in certain scientific and technical fields several years
hence.

ABSENCE OF COORDINATED FEDERAL POLICIES TOWARD
GRADUATE EDUCATION, SCHOLARSHIP AND RESEARCH

Throughout this section we have spoken of "federal policy with respect to
graduate education, scholarship, and research," but we have been guilty of
imprecision: There is no single federal policy, but ratter a multitude of
policies emerging from the many federal agencies. This is both a strength and
a weakness from the point of view of graduate education. The strength lies
in the plurality of funding sources and in the different purposes of the various
agencies; the potential control that the federal government could exercise
over universities if a single agency dispensed all federal funds is diffused and
diluted by the multitude of different contact points among agencies and uni-
versities. The weakness results from the fact that the combined impact of
the many agency programs upon the strength and balance of the universities
is not the responsibility of any part of the executive or legislative branches
of the federal government.

The major problem that this absence of coordinated action and informa-
tion causes the universities is a continuing financial and programmatic
uncertainty that impedes academic planning efforts. For example, many uni-
versities were encouraged to enter or expand graduate education during the
1960's by federal assurances that such expansion served the national interest.

Changing federal priorities have now left many universities with personnel
and program commitments that they must continue to meet, without the
federal support that had originally encouraged them to undertake those
activities.

Of course, these problems can never be fully eliminated, nor should they
be; priorities inevitably slat, and the federal government cannot base its
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actions on what may inconvenience universities the least. We do believe,
however, that it is in the national interest to search for methods that can
help to reduce the uncertainty that accompanies federal relationships with
universities. Chapter 7 is devoted to further development of this topic.
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4 Graduate Student Support

Graduate students meet the costs of tuition, fees, books, and living ex-
penses in a variety of ways. Typically, students or their spouses earn some
money while enrolled or during vacation periods; they draw on their own or
their family's assets; some receive fellowship grants, and others borrow. To
provide a factual backdrop for the discussion which follows, some salient
facts from NSF surveys of graduate student support in over 2,700 academic
departments will be useful (Table 7).' Two trends in this large. sample are
of major significance. The first is a 40 percent decline in the number of stu-
dents who secured their major support from federal fellowships and
traineeships over the period 1969-1972. The second is a 23 percent increase
in the number of students for whom self-support was the major source
of financing. Self-support means employment (of the student or the spouse),
loans or family assistance. There has thus been a very substantial shift over
a 4-year period from support of graduate students by society through fellow-
ships to self-support through gifts, loans, and earnings.

This chapter is concerned with aspects of graduate student aid that are
pertinent to federal policies over the next few years. The first section con-

1 The data in Table 7 are based on a large sample of 2706 academic departments in
the physical, biological, and social sciences, and are broadly representative of general
trends. The NSF departmental sutl:ys from which the data were taken are the most
detailed sources of information on graduate student support available. Since the data
are provided by department chairmen, the major inadequacy of the surveys are
funds, such as the G.I. Bill, which are dispersed directly to the student and do not
enter the university's accounting system.
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TABLE 7 Change in Sources of Major Support for Full-Time Graduate
Students, 2,706 Academic Departments in the Sciences and Engi-
neering, 1969-1972

Sources of Major Support

No. Students
Using Source(s) Change, 1969-1972

1969 1972 No.

Federal fellowships and traineeships 25,558 15,271 10,287 40.0
Other fellowships 11,728 10,492 1,236 10.0
Research assistantships 27,690 26,713 977 3.3
Teaching assistantships 31,518 33,547 + 2,029 + 6.3
Self-support 23,903 29,538 + 5,635 +23.4
Other 8,935 8,820 115 1.0

TOTAL 129,332 124,381 4,951 3.8

SOURCE: National Science Foundation data from Surrey of Graduate Student Support. Comparable data
provided by 2106 academic departments. Data include students In natural and social sciences and engineer-
ing but not in humanities or professional schools.

siders the rationale for federal fellowship and traineeship support, while the
second section examines the feasibility of relying on loans as a major source
of support for graduate students.

THE RATIONALE FOR FEDERAL FELLOWSHIP SUPPORT

Much of the public interest in subsidizing graduate education derives from
the tielief that such training yields national benefits not wholly captured by
the people educated. These are manifest in a more productive labor force,
economic and social leadership, and broad advancement of tEe culture. The
existence of such benefits argues not for fellowship programs that cover only
a fraction of all graduate students; rather, it argues persuasively for provid-
ing subsidies to graduate schools so that the charges to all graduate students
will be less than the full cost of producing thcir graduate education. The
charges imposed upon potential graduate students must not be so excessive
as to discourage large numbers from enrolling in graduate school, thereby
losing the potential social benefits from their advanced education.= (In
principle, this goal could be accomplished by giving all students fellowships,
but that would simply be an administratively expensive way to accomplish
a reduction in net charges.) The rationale for selective fellowships, not avail-
able to all, must be one that distinguishes on the basis of some public pur-

2 Although we believe that graduate education yields national benefits, precise measure-
ment and evaluation of the magnitudes involved have not been possible. Judgments
cn tuition levels thus retain an important political dimension.
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,pose between those receiving grants and those excluded. Among the
rationales that have been suggested are those associated with "social mobil-
ity," "specialized manpower and research requirements," and "merit." These
are discussed in turn.

Social Mobility

Many people believe that undergraduate aid should provide access to higher
education for needy students and by analogy that similar aid should be avail-
able to graduate students. Actually, the two situations are not wholly com-
parable. The reasons for giving graduate fellowships are different from those
for giving grants to undergraduates. The rationale for giving grants to needy
undergraduates is based on the following:

I. the belief that if such students were treated like everyone else, if they
faced the same tuitions and had the same access to loans, they would
enroll and persist in college at a much lower rate than the rest of the popula-
tion; and,

2. the belief that such differential enrollment rates would be undesirable
because the sons and daughters of low-income families would be effectively
barred from positions of high status, which would be filled disproportion-
ately from relatively wealthy families. "Upward mobility," regarded as an
important social value, would be effectively curtailed.

These two considerations justify basing grants to undergraduate students
on aril- parents' economic positions. The purpose is to reduce the cost of
college to young men and women from low-income backgrounds. Does this
justification apply as well at the graduate level? Should we have a grant
program based on the economic status of parents of graduate students?

The social mobility argument is weaker at the graduate level. First, it is
plausible to argue that 17-year-old high school graduates, having had little
contact with highly educated people, no contact with legitimate uses of
credit, and no firm career plans might resist entering college unless they
receive substantial grant support. With some exceptions to be noted sub-
sequently, however, these arguments are generally less convincing in the case
of 22-year-old, college-educated persons who have planned careers at least
to the extent of having chosen fields for graduate study.

Second, even if college-educated students from low-income homes would
fail to enroll in graduate studies because of a lack of grant assistance, the
consequences of such a failure for mobility and poverty elimination are not
necessarily adverse. College graduates are not likely candidates for poverty,
and the difference in prospects for positions of high status between college
graduates in general and graduate-trained persons is small. For the most
part, then, the most that need-based graduate fellowship assistance can
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accomplish is to move some students from low-income backgrounds up a
notch within the middle-to-upper middle income range.

Perhaps the most persuasive reason for not undertaking a large need-based
grant program at the graduate level, however, is the difficulty, both practical
and philosophical, of linking such aid to the comparative financial status
of parents of graduate students. Many graduate students are in their middle
or late twenties, are often married and have families, and are clearly inde-
pendent of their parents. It is hard to see how a national program, modeled
on the undergraduate Basic Opportunity Grant concept, could be applied
fairly or uniformly given the wide age range of graduate students.

Minorities

One group for whom the above argument may not hold is disadvantaged
minorities (blacks, native Americans, Chicanos, and Puerto Ricans). Part
of their reluctance to enroll in graduate study is duc, understandably, to the
urge to earn money quickly that is common to many first-generation college
graduates. Part of the reluctance is also due to cultural factors. Minorities
largely attend colleges where graduate study is not encouraged, and they are
often unfamiliar with careers based on graduate education and regard these
careers as not open to them. Moreover, the stability of our society does
depend in part on our making progress in raising the proportion of minority
people pursuing certain careers for which graduate education is prerequisite,
and only by increasing their numbers in the professions will we be able to tap
a large reservoir of unused talent. Examples of two professional fields where
rninexit3 are underrepresented are medicine and college teachl4. Uttlebs
the proportion of minority persons in these fields rises, our society will be
worse off. This will be especially so if we continue to insist on affirmative
action programs for college faculties, without ensuring an adequate supply
of trained minorities to make such programs viable.

We are convinced that it is itnpottant for the federal government to play
a rote in providing financial support for minority group participation in
graduate education. Preliminary investigation has revealed, however, that
the precise mechanisms for making such support effective are not simple
or obvious, and a separate report on this subject is planned for publication
in 1974. That report should be considered as completing this section of
the present report.

Specialized Manpower and Research Programs

In an earlier report, we argued for allowing the labor market to determine
the allocation of labor and career training,3 but there are instances where

National Board on Graduate Education, Doctorate Manpower Forecasts and Policy.
op. cit.
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market forces will not produce the research and trained manpower in the
volume and with the required characteristics in time to meet social needs.
For example, the federal government may embark upon a large-scale pro-
gram to develop alternative energy sources, requiring new clusterings of
research talent and advanced training facilities. The long lag that would
occur before market forces generated the necessary centers for research and
training would impose heavy (and unnecessary) costs upon society.

In the past, purposeful efforts to combine a stimulus to research with
training programs have been most prominent in the biomedical field. New
areas of researchsuch as molecular biology, biophysics, and steroid chem-
istryhave been stimulated by federal grants, which provided in a single
package funds for fellowships, specialized research equipment, research sup-
plies and renovation of facilities, as well as salaries for research assistants,
postdoctoral researchers, and for faculty. Such support, distributed on a
competitive basis, is a powerful and efficient means for hastening the devel-
opment of a field of investigation in order to create new centers of strength.
This mode of support can be adapted to other areas.

There are now urgent pressures to produce information, ideas, and experts
in fields where the knowledge and the trained people prerequisite to a
solution do not exist. New knowledge and trained people are urgently needed
to deal with the problems of energy supply, conservation and distribution;
the full array of difficulties that afflict our cities, including special problems
of urban housing and transportation, the problems of racial tension and
conflict, and the delivery of health care. Obviously, more than new knowl-
edge and trained people are needed to solve these problems, but they will
not he solved without them. Government action is needed, as it has been
taken in many fields over the past two decades with conspicuous success.
Institutions of higher education have reacted and adapted to national needs
as expressed through the actions of Congress in passing federal laws and
appropriating funds.

Under these circumstances, a set of federal programs in specifically desig-
nated, limited areas is required which will give support to the research and
advanced training base of the fields in question. In addition to stipends
for graduate students and/or postdoctoral researchers, the grants would
provide support for necessary research equipment, faculty salaries, support-
ing staff, and renovation expenses. To ensure that such federal programs are
not overexpanded and continued too long, they should be given a definite
time limit, subject to review. These special programs are not a substitute for
the market, but are intended to smooth transitions and thus need strict
time limits. A careful expansion of federal aid for graduate education and
research in these critical areas, monitored carefully to ensure that needs are
real and that the programs of federal aid are productive, is a necessary part
of a national effort to deal seriously with urgent domestic concerns.
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Several features of these programs should be stressed. First, the volume of
federal dollars and the number of graduate students supported will fluctuate
over time as the needs of society change. Second, since the rationale for such
programs is based in part on the need for new knowledge, maximum flexi-
bility in staffing the programs should be encouraged. In particular, the use
of postdoctoral researchers in place of graduate students should be allowed,
with the decision made at the program level. Third, funds for the programs
and administration of the competitive award process would be lodged in the
relevant mission-oriented federal agencies, e.g., the Environmental Protec-
tion Agency for environmental programs, NM for health-related programs,
the United States Department of Transportation for programs focused on
problems of urban transportation systems. Fourth, the programs need not
(and rarely would) lead to the development of new academic departments.
Instead they would serve to bring together professors and graduate students
well-trained in basic disciplines for purposes of concentrating on solutions
to problems requiring an interdisciplinary approach. The goal is not to
foster new (and faddish) Ph.D. programs that lack a base in solid, under-
lying disciplines, but rather to provide an incentive for well-trained indi-
viduals to work together in flexible structures that transcend departmental
boundaries on problems requiring the insight of more than one discipline.
Graduates of such programs could be expected to carry with them a prob-
lem- solving orientation and a respect for the contributions that several
disciplines can make to such efforts.

These targeted research and training activities illustrate with particular
force two principles underlying well-designed programs of federal support
for graduate education. The first is the tightly interlocked nature of advanced
education and research. The second is the need to provide funds, not only
for student support, but also for the university which offers the advanced
training. The students or postdoctoral researchers who can learn best and
contribute most in special areas of research must be carefully selected on
the basis of background, motivation and intelligence, and support funds
must be available in the volume and with the timing required for the effective
development of the total effort.

We strongly endorse recent United States congressional action in ap-
propriating funds to continue the Niii/Nimh training grant programs, which
accomplish many of the objectives in the areas of biomedical research and
health care of our proposed program. Continued funding of the training
grant programs with modest annual increases and with continuous peer
review of the individual grants would be, in our opinion, wise public policy.

For the new programs to be funded through other federal agencies we
offer the following guidelines:
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The grants should vary considerably in size but average approximately
$300,000 per year, with the expectation of 5-year funding, subject to review.

With considerable individual variation, roughly 50 percent of the
average grant should be allocated for graduate student and postdoctoral
stipends (including tuition for the graduate students), and 50 percent for
institutional expenses required to mount the new program. If the average
graduate student received a $3,500 stipend and if tuition payments averaged
$2,500, requiring $6,000 per graduate student, the average grant could sup-
port 25 graduate students per year. The use of postdoctoral researchers, with
stipends averaging $10,000, would reduce the number of graduate students
supported accordingly.

Although the total volume of such grants would fluctuate from year to
year as national requirements change, we anticipate that approximately 200
grants per year should be supported once all agency programs have been
started. This would require annual expenditures of approximately $60 mil-
lion and would support a maximum of 5,000 graduate students per year
(less if postdoctoral researchers were employed).

The grants should be phased in over a 3-year period, with roughly 70
new programs funded each year until a level of about 200 grants is reached.
Expenditures in the first year would be $20 million, $40 million in the
second, and $60 million in the third and subsequent years.

Federal agencies that should find value in supporting such programs
include (but are not limited to) the following: Atomic Energy Commission,
National Science Foundation (particularly in the Research Applied to Na-
tional Needs program), Department of Health, Education and Welfare (in-
cluding National Institute of Education and United States Office of Educa-
tion), Environmental Protection Agency, Department of Transportation,
Department of Housing and Urhgn -Development, Department of Labor,
National Endowment for the Humanities, and the National Aeronautics and
Space Administration.

Merit Awards

In addition to the previous two programs, a strong case can be made for a
program of federal fellowships based on undergraduate academic merit.
To ensure that the most intellectually gifted young people in each college
graduating class have no financial barriers to attendance in the graduate
school of their choice, to encourage their attendance, and to enhance the
tone of both undergraduate and graduate education by providing recognition
for high intellectual accomplishment, a limited number of portable "merit
fellowships" can be justifieo. American society confers awards, from Presi-
dential Medals on down, for outstanding performance in a great many en-
deavors. At present, there are few available ways for the United States to
confer honors for excellence in undergraduate work, at least on a national
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level.' A nationally competitive fellowship program is a sensible way to
convey the value and significance that the nation attaches to outstanding
undergraduate academic achievement, while also ensuring that the very
talented have access to graduate education.

The program that follows from this discussion consists of merit-based
grants, of modest number and dollar amount, modeled on the existing NSF
predoctoral fellowship program, but extended through the appropriate fed-
eral agencies to cover all academic disciplines. Although there is no scientific
way to determine the proper number of awards required to achieve the pur-
poses just discussed, the following are offered as guidelines:

Approximately 2,000 new awards should be made each year for
graduate study in any academic discipline leading to the Ph.D. or similar
degree.

The term of the fellowship should be three years with an annual award
to the student of approximately $3,500. A cost -of- education allowance to be
applied toward the cost of the student's education and accepted by the
university in lieu of tuitior, should accompany each award.'

The fellowships should be "portable," attached to the young scholar.
allowing him or her to study in the graduate school of his or her choice.

The NSF Predoctoral Fellowship Program currently awards 500 new fel-
lowships each year in the physical, biological, and social sciences. Under
our recommendation, the NSF program would be expanded, and the con-
cept would be extended to all academic disciplines by establishing a counter-
part program at the National Endowment for the Humanities. The distribu-
tion of fellowships between the two agencies should be governed by the
size and number of eligible disciplines under their purview. With approxi-
mately rsti0,000 bachelor's degrees awardeti each year, 2,000 merit fellow-
ships would represent roughly 1/4 of I percent of this pool of potential gradu-
ate students. A program of this size, focused exclusively on quality, should
be a permanent feature of federal support for graduate education, not fluctu-
ating with changing labor market conditions.

The portability of prize fellowships is a matter of some dispute. It is
entirely possible, in some fields, for nearly all the fellowship recipients to be
concentrated in a few graduate departments. This would conflict with the
often expressed goal of sustaining many geographically dispersed centers
of excellence. Excessive concentration of brain power is not in the best
interests of graduate education or of the nation. But the merit fellowship pro-

4 Cunt laude degrees, commencement prizes, election to Phi Beta Kappa certainly
provide some such honors, but they are, in practice, "local". Scholarships of a more
"national" scope, such as Rhodes, Churchill, Luce and Watson are very limited in
number.
3 The cost-of-education allowance is discussed in greater detail in Chapter 6, p. 77.
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gram is not an appropriate vehicle for reducing such concentration. Very
able scholars should be allowed to pursue their intellectual interests wherever
they see the greatest gain, which is consistent with the "free-choice principle"
that we support in the selection of fields of study.° The valid concern for
regional centers of excellence should be met by supporting graduate pro-
grams of high quality capable of attracting the best students, rather than by
constraining student choice.

Fellowships in a Second Best World

This section amplifies the limited number of special purpose fellowship pro-
grams recommended thus far. The programs we have endorsed provide a
base for graduate supportan irreducible minimum. But these programs,
even in combination, will aid on:y a small fraction of the expected number
of graduate students, a much smaller proportion than were aided under
federal fellowships and traineeships in the late 1960's.

For most of graduate education, federal student-aid policy cannot be
discussed in isolation from research and institutional support programs at
both the federal and state levels. Non-fellowship holders will have to finance
their studies through research assistantships, teaching assistantships, and by
loans and other forms of self-support. Our position on fellowships depends
on how adequately public bodies maintain these other forms of support.

A fellowship program no larger than the one recommended in this chapter
can only be endorsed provided that (1) research support grows sufficiently
to maintain or expand the number of research assistantships, (2) state
governments maintain or expand support of teaching assistantships, and
(3) tuitions for graduate students rise no more than is compatible with
reasonable debt levels for graduate students.

Reasonable here literals reasonable in the eyes al the studenrsnot .so
high as to discourage the enrollment of those lble to both benefit from
graduate education and contribute more productively to society with their
graduate training. While lifetime earnings attributable to graduate education
obviously play a major role in determining how much debt students will find
acceptable, it does .tot follow that students will be willing to incur debts up
to the point where their income gain is just sufficient to pay off their
indebtedness. Student behavior is governed in part by attitudes toward risk
and uncertainty that cannot be easily assessed a priori for purposes of policy
determination. Thus, there is no valid way at present to calculate the amount
that students should be wilting to borrow, even though such calculations
have been made.

8 National Board on Graduate Education, Doctorate Manpower Forecasts and Policy,
op. cit.
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If research support fails to keep pace with inflation or if the assistant-
ship component of research funding declines, if states fail to maintain teach-
ing assistantship levels, if student loan programs fail to be adapted to meet
rising charges (see the next section), or if borrowing by graduate students is
pushed to the point where significant numbers of able students are dis-
couraged from continuing their educationthen the proposed base fellow-
ship program would be inadequate whatever its theoretical desirability under
favorable circumstances. If several of these adverse conditions should mate-
rialize, the continued existence of quality graduate education would be in
doubt, and, in that event, a significant increase in the number of federal
fellowships would be necessary.

These considerations raise two issues of federal fellowship policy. First,
there is a need for a standby capacity for federal fellowship support. In-the
long-run, this capacity should be flexible enough to accommodate whatever
emergencies may arise. The fellowship program authorized under Title IX,
Part B of the Education Amendments of 19727 should be kept on the books,
to be employed in the event of significant cutbacks in other forms of aid or
failures of loan programs to meet graduate student needs. Second, though
the kind of breakdown that would warrant a massive increase in fellowships
has not yet occurred, a series of policy moves, already begun, could bring
about such a breakdown. Our report has previously discussed the decline
in federal fellowships and in research support, and the next section examines
several reasons why federal loan programs may not be able to pick up the
slack in graduate assistance. To these we would add the projected reduction
in number of veterans eligible for 0.1. Bill benefits, the slowdown or decline
in undergraduate university enrollments which may erode teaching assistant-
ship support, and recent advocacy by several groups of accelerated advances
in tuitions at public institutions (especially at the graduate level). If several
of these events coincide in the next few years, a crisis is likely. With so many
contingencies and so much at stake, careful and continuous monitoring of
programs that support graduate education is essential."

LOANS AS A COMPONENT OF GRADUATE STUDENT SUPPORT

We believe that loans are a sound component of a total package of support
for graduate students. As a matter of policy, loans on reasonable terms
should be encouraged, but within certain important guidelines which set
limits on,loans as a component of graduate student support.

U.S., Congress, Senate, Education Amendments of 1972. P.L. 92-318, 92nd Cong.,
2d sess., 1972, Title IX, part B.
S This subject is discussed in greater detail in Chapter 7, pp. 81 -83.
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In fact, federally guaranteed student loans are increasing rapidly as a
means of graduate student support. In 1969, 63,000 graduate students
borrowed an average of $1,012 for a total of $64 million. By 1972, the
number of graduate student borrowers had increased to 113,000 and the
average loan increased moderately to $1,143 for a total of $129 million,
double the 1969 leve1.9 This increase helped to offset the sharp decline in
federal fellowships and traineeship support.

The central policy question is whether there should be a substantial
further shift towards loans as a primary source of graduate student support.
If fellowship support is provided along the lines advocated in this report,
loans would necessarily become more significant, but would remain part of
a pluralistic and diverse system of student support.

The principles which should undergird loans as an element of graduate
student support are these:

1. Loans should not be relied upon as a substitute for the fellowship
programs outlined in this report, for we believe each of these programs has
a sour:i rationale.

2. Loans should be a supplemental source of income for those eligible for
fellowships.

3. For those graduate students who do not receive under an
adequate fellowship program, as defined in this report, loans would be one
major source of support, together with teaching and research assistantships,
and family resources.

4. The university should know the mix of earnings, loans, gifts, and
stipends available to each graduate student so that serious inequities among
students can be avoided.

5. There should be a ceiling on the total indebtedness which students may
incur. The ceitilig should be high enough so that students can borrow sub-
stantial sums for graduate as well as undergraduate study, but low enough
so that students will not be permitted to load themselves with an excessive
long-term debt.

6. There should be continuing experimentation by individual universities
with new forms of repayment, including extended time periods for repay-
ment and methods for relating repayment to ability-to-pay as determined by
earnings after graduation.

Deficiencies of the Federal Guaranteed Loan Program

Given these principles, existing loan programs are deficient in a number of
important respects. First, in many parts of the country, federally guaran-

Data provided by U.S. Office of Education, Division of Insured Loans.
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teed loans are difficult to obtain unless a student's family has established
banking contacts. Graduate students are more likely than other students
to live away from their parents and to be independent of them. Their own
banking connections are usually not substantial.

Second, because the maximum interest rate charged to the student is fixed
by law, the guaranteed student loan program is severely squeezed in tight
money periods. Some flexibility was added in 1969 when new legislation
allowed the government to pay supplementary interest (up to 3 percent per
annum) to lenders. But judging by the events of the summer of 1973, this
flexibility has not been enough to offset the unattractiveness of student loans
in periods when alternative investment yields are rising.° The impact of
the new secondary market for student loans (through the Student Loan
Marketing Association) is, as yet, untested.

Third, the federal program permits a maximum annual loan of $2,500
and a debt total for combined undergraduate and graduate borrowing of
$10,000.11 These ceilings limit the number of graduate students who can
finance a substantial portion of their education with ost., program loans.
However, because the annual limits were lower ($1,500) in past years,
most graduate students today probably have accumulated much less debt
than the new limit allows; after a few years at the higher annual debt limit,
the $10,000 total debt limit will begin to pinch.

Finally, under the 1972 Education Amendments, in order to qualify for
subsidies under the federal loan program a student must prove "financial
need" in the amount of the loan. The "need analysis" on which such
demonstration is usually based is designed for younger, dependent students.
Graduate students face major prOblems under this needs test. Some graduate
students are likely to fail the test of independence and thus have their "need"
reduced by an "expected family contribution," when such contribution is
not, in fact, received. (Unsubsidized loans are, in principle, available for
amounts in excess of calculated need, but such loans are rarely extended.)
Moreover, to the extent that graduate students qualify as independent
students, they face very stiff required contributions from their own a lid their
spouses' assets and earnings. In fact, student-need analysis for independent
students is very much a primitive art. No one knows what are reasonable
expectations of contributions for such students. Arbitrary toughness has
been substituted for the many years of experience needed to learn the needs
of students.

l During August and September, peak months for student loans, the number of stu-
dent borrowers was down 33 percent in 1973 from the 1971 level, and loan volume
was down 23 percent over the same period, reflecting both the "tight money' squeeze
and the problems introduced by the "needs analysis" discussed below.
11 Some states impose even lower debt limits.
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Problems with Proposed Revisions of Loans Statutes

These problems of access and adequacy in the operation of existing loan
programs are generally conceded, but many argue that fairly simple modifi-
cations in existing legislation would solve them. Howevef, the needed
modifications raise such complex issues that further substantial expansion of
federally guaranteed loans for graduate students is an unrealistic expecta-
tion. Moreover, the lack of solid underlying research means that the changes
will have to be made piecemeal. Accordingly, it will be some time before
loans can offset further significant reductions in other sources of graduate
student support.

One proposed modification is elimination of the interest subsidies in the
loan program and removal of the ceiling interest rate, because the interest
subsidy is an ineffective way to subsidize education, while the interest-rate
ceiling diverts funds from student loans in periods of tight money. However,
withdrawal of government-paid interest for enrolled students would make
bank lenders less interested in student loans since the interest subsidy allows
each bank to make one combined billing for interest to the federal govern-
ment, rather than numerous individual billings to students. This effect
might be offset by a removal of the interest-rate ceiling, but the fact is that
no one knows how the flow of capital through the banking sector would be
affected by such program changes. What is known is that the cost of loans
to students would rise.

Several recent proposals suggest removing the dependence of GSL on com-
mercial banks. For example, student lending could become mainly a func-
tions of colleges themselves, with capital provided in large part by the
Student Loan Marketing Association (Sally Mae)." Alternatively, the
nation could move to a direct, government loan bank." Many tough prob-
lems that have not been seriously studied would arise in carrying out such
proposals: How would the interest charge be determined? Would all classes
of students or institutional lenders be treated the same? The implementation
of unsubsidized loans made primarily by non-banks is still some years off,
and will only occur after a great deal more study.

While the 1973 annual loan limit of $2,500 is a reasonable maximum for
graduate students," the lifetime debt limit of $10,000 is clearly inadequate

12 Some of these possibilities are discussed in D. Bruce Johnstone, New Patterns for
College Lending (New York: Columbia Press, 1972), Chapter 6.
13 See the Carnegie Commission's Higher Education: Who Pays? Who Benefits? Who
Should Pay? (New York: McGraw-Hill, 1973), Chapter 14.
11 Some people would argue that students should be able to borrow foregone earnings
as well as direct costs, which would raise the annual limits to the $9,000 zone. Clearly,
this question is interrelated with the matter of whether the loans are subsidized and
with what happens to tuitions.
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for graduate students. A special higher limit of up to $15,000 should be
allowed for those who undertake graduate education, and this limit should
be reviewed periodically. At the same time repayment periods of up to 20
years should be allowed in lieu of the present 10 years.

Lifting the debt limit and permitting lengthier repayments would lead,
however, to a number of unresolved policy issues. One is that existing reli-
ance on corn.,:reial bank lending could not continue because banks com-
plain that even the existing 10-year term is too long. Second, if only those
who incur debts above some limit can have a lengthened repayment term,
rules will have to be established to determine which lender must consolidate
and rewrite the loans. Whatever the arrangements might be, the extension of
loan repayment terms would require a substantial revision of the institutional
arrangements that now exist in the federal guaranteed loan program, and
this will take time.

Finally, loans can be made a more acceptable means of financing graduate
education by reducing the apprehension of borrowers that repayment may
impose too much of a burden on them in years of low earnings. This can be
accomplished in a number of ways. One way is to allow the annual loan
payment to vary in amount depending upon the income earned each year.
We endorse experimentation with such plans, as advocated in the report,
Higher Education: Who Pays? Who Benefits? Who Should Pay? of the
Carnegie Commission on Higher Education." The loan programs in opera-
tion at Harvard, Yale and Duke share, this feature, and it is hoped that
additional universities will undertake such programs until a national plan is
implemented. Realism dictates, however, that such private plans not be
viewed as a major source of loan funds.

A more radical departure from existing loan programs would reduce
the risks of investment in education even further by allowing partial cancel-
lation of repayment obligations for low earnings borrowers. The Yale plan
involves this feature, mutualizing the risk across the cohort of Yale bor-
rowers. The Carnegie Commission has recommended a similar provision in
the event of catastrophically low earnings, with the amount forgiven covered
by public subsidy.

If the federal government is eventually to endorse some kind of risk
reduction program for borrowers, it will have to settle the questions of
institutional versus federal programs, the degree of risk insurance to pro-
vide, and the proper locus of subsidization for unsuccessful borrowers. These
issues are difficult to resolve. They have received little serious study or
debate, and since it is unrealistic to expect any early resolution of these
questions, even income-contingent loan plans with some element of federal

13 Carnegie Commission, Higher Education: Who Pays? Who Benefits? Who Should
Pay?, op. cit., pp. 118-121.
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support cannot be seriously considered as a source of substantial additional
loan funds for graduate students in the foreseeable future.

In summary, federal loan programs have been able to fill gaps in student
need during the past few years, But without modification, these programs
cannot continue to meet growing student needs. This means either that the
loan programs must be changed or that other forms of aid must bridge the
gap. Most of the modifications to existing loan programs that would be
necessary to make them effective forms of aid to graduate students have
been inadequately studied, Many key policy issues need analysis and resolu-
tion before changes can be made. Moreover, the basic question of how much
indebtedness graduate students should be expected to incur must be
resolved. We recommend the following:

Establishment of a commission to review the applicability of federal
loans to support graduate students and propose answers to questions raised
in this report. The commission should specifically consider the loan pro-
posals of the Carnegie Commission.

Amendment of the Education Amendments of 1972 in the light of
these recommendations, with immediate increase in the debt limit up to
$15,000 and the repayment P\e{iod up to 20 years for graduate students.

Continuing experimentation by individual universities with programs
designed to lessen the burden of borrowing and to reduce the risks incurred
by graduate student borrowers.

Continuing experimentation by individual universities with methods
for taking financial need into account when designing financial aid programs
for graduate students.
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5 Federal Policy toward
Academic Research

To many Americans, the role of research in higher education is a mysterious
one. Some think of research as a frill in which professors indulge late at
night; others regard it as something that constantly produces miracles, like
the Salk vaccine; still others think of it as a competitor for teachers' time,
working to the disadvantage of undergraduate students. There is, of course,
some truth in all of these descriptions but as estimates of the true purpose
of research they are really quite wide of the mark. An attempt to clarify what
research is and how it fits into the higher education process is therefore in
order.

Research is the attempt to find new knowledge and new perspectives
building on old knowledge. Broadly defined, it includes not only scientific
investigation and technological development, but also scholarship, artistic
and social criticism, philosophical reflection, and creative art. It occurs not
only within the natural sciences and engineering but also in the social
sciences, humanities, and fine arts.

Research may continue to lead to technological breakthroughs that have
produced the transistor, the birth control pill, and nuclear power; it may
lead to new insights about the meaning of life; it may open up new vistas
for social reform; it may help to overcome problems such as unemployment
or heart disease; or it may produce new forms of art.

The results of research may or may not be "useful." All research is risky
in the sense that outcomes are uncertain. Some projects may turn out to be
dead ends and lead to no significant results, white others may produce
interesting knowledge but no useful outcomes. At the opposite extreme,
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some resew ehconsciously undertaken only to satisfy curiosity or to
advance knowledge for its own sakemay ultimately yield spectacular
payoffs, as was the case when research showed us how to split the atom.

Sometimes research is undertaken simply because an investigator is
curious about something, and sometimes because there is a need for new
knowledge, for example, a cure for cancer. Some research is designed to
advance knowledge and the arts for their own sake, thus providing indirect
benefitsenriching the culture and adding meaning to human life. Some
research is highly organized and heavily funded; some is done by individuals
with minimal financial support. The United States spends many billions on
research, and this is one reason why technology improves every year in this
country and why it remains competitive with other advanced industrial
nations. If people in the United States were as assiduous in advancing knowl-
edge in the social sciences, the humanities, and the arts as they are in the
natural sciences, United States culture might advance as rapidly as its
technology.

RESEARCH AND HIGHER EDUCATION

Research is conducted in private industry, in governmental agencies, in
nonprofit research and cultural organizations, in colleges and universities,
and to a small extent in priiate households. As shown in Table 8, univer-
sities and colleges account for only a little more than 10 percent of the total
research and development effort. Universities and colleges, however, domi-
nate the national basic research effort. Though the distinctions between bask

TABLE 8 Estimated Expenditures for Research and Development,
United States, 1972, by Performer

Expenditures for Research and Development, $ million

Performer

Research

Development TotalBasic Applied

Federal government
(intramural) 578 1,579 2,323 4,480

Industry 660 3,545 15,335 19,540
Universities and colleges 2,542 612 126 3,280
Federally funded it & o centers

associated with universities 285 230 254 769
Other Nonprofit institutions 245 526 310 1,081

TOT U., 4,310 6,492 18,348 29,150

SOUICE : Science Foundation. Navional PaDerus of R & D Resources (Washington. D.C.: U.S.
Drammen! Printi Office, 1971).
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and applied research are not clear-cut, it is fair to say that basic research
(investigation directed toward the advancement of knowledge without
regard for immediate practical applications) underlies all later applied
research and development.

Since the payOff from basic research often comes years after the initial
research has been done, basic research can be neglected for a short time
without adverse consequences for the culture or the technology. A nation
might live for a short time on the intellectual capital derived from past
research, and the result of neglect may not be immediately discernible.
But if the neglect persists, adverse consequences certain.

One of the major issues in federal policy concerns the role of universities
in research and the degree and kind of research support, on a substantial
basis, that is necessary to foster sound cultural and technological develop-
ment. Since universities are the locus of most of the basic research in the
United States, ensuring their ability to perform adequately becomes a major
national objective.

Higher education contributes to total research to the degree that it does
in the United States simply because it employs many highly trained men and
women on its faculties who have been exposed to research in the course of
their training, are motivated to discover new knowledge, and have the
needed skills. Of course, not all of the half million or so higher education
faculty actively conduct research, but that activity is critical to first-rate
training of the coming generation and tc the continuing advancement of our
knowledge.

Higher education is by no means a homogeneous affair, and research
activity is important for only a part of it. For example, in the rapidly
growing community colleges, research in the disciplineswhile undoubtedly
of interest to some faculty membersis not integral to the enterprise.
Similarly, in the 4-year institutions, research may not be emphasized,
although it is an important activity of most faculty members and of many
junior and senior honors students.

It is in the universities with substantial graduate programs, however, that
most academic research takes place. Our attention in this discussion of
graduate education and research will center on those universitiespublic
and privatewhich offer the Ph.D. In 1972, these universities accounted for
96 percent of all externally funded academic research.' It is worth examining
the operation of these institutions where the role of research is central.

First, the major graduate centers are constantly producing new knowl-
edge. They constitute one of the most significant collections of highly trained
men and women with access to laboratories, equipment, libraries, com-
puters, museums, and other facilities and who are in contact with numerous

I National Science Board, Science indicators 1972, op cit., p. 40.
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colleagues throughout the world. In consequence, the major graduate centers
are a principal source of much of the progress of our economy and culture.
It would be difficult to overemphasize the importance of this continuous
flow of new knowledge.

Second, graduate faculties must engage in research if they are to be
effective teachers. Most doctoral students are bright and dedicated and are
operating in their studies at, or near, the borders of what is now known.
Unless their instructors are actively engaged in producing this knowledge,
they cannot be effective teachers. This is a stage in the learning process
where books cannot be relied upon. What is being learned and taught is not
yet in books or laboratory manuals. An understanding of the close relation
of research and graduate instruction, incidentally, suggests how irrelevant is
the notion that research detracts from teaching by taking time that profes-
sors would other wise give to the classroom. Research and teaching are part
of the same prccess at the graduate level, and indeed to a considerable
extent at the undergraduate level, for many members of the graduate facul-
ties also teach undergraduates.

Third, much research is a product of the teaching process. Graduate
students particularly when they are preparing Ph.D. dissertations or con-
ducting laboratory experimentation in preparation for the Ph.D.are in
fact doing research. Faculty members work with them in this process both
supervising and collaborating. Research, in this case, is part of teaching and
part of learning for both faculty member and student. A recent study sug-
gests that some 60 percent of basic research results in chemistry, as meas-
ured by journal publications, is produced by graduate students in the
course of working for their doctorates. This is less true in the humanities and
social sciences but the difference would be one of degree rather than of kind.
We emphasize these points to make it as clear as possible that research not
only has a major role to play in graduate education but is a part of the
process itself. While research can be carried on outside of graduate educa-
tion, the converse is not true: Graduate education cannot be conducted
without research.

THE INTERESTS OF THE PARTIES

Two considerations dominate any discussion of federal policy toward uni-
versity research:

1. the central role of research in graduate education, as discussed above,
and

2. the fact that the federal government, operating through the various
agencies of the United States executive branch, is the single most important
source of funds for university-based research.
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The historical sketch In Chapter 2 contrasted the federal mission-
oriented agencies, which "purchase" research results from the universities
when such findings contribute to the agency's mission, with the national
foundations, such as the National Science Foundation, the National Founda-
tion for the Arts and Humanities, andto a considerable extentthe
National Institutes of Health, which embody the explicit commitment of the
federal government to support basic research. The distinction between
applied and basic research is not always sharply drawn. Nevertheless, after
allowing for definitional problems, it is quite clear that the purposes of the
federal agencies and of the university research community are not always
identical. This is not to say that both sides do not gain when a contract is
signed or a grant is made; they clearly do or the contract or grant would not
be made. But there is an overlapping rather than an identity of interests, and
it is important to understand the areas of divergence. The university is
interested in the flow of research funds from the government to the faculty
members, a flow which assists the university in financing individual faculty
members' research. The point was made earlier that research is an integral
part of the university's operation. Therefore, if there are no external funds
available, resources for research will be limited (with serious negative
results), or diverted from other important activities. In recent years, well
over half of university research funds have come from the federal agencies
andgiven the fact that universities are hard pressed financiallyif that
flow were not there, graduate education would virtually cease. To the
university, these funds are the life blood of a central function.

The federal mission-oriented agencies, on the other hand, are trying
through the purchase of research to get answers to questions that will help
them perform their assigned tasks, and they view the university simply as
one source of expertise. To put it starkly, the university relies on federal
research grants and contracts to maintain viable and productive research
programs, and the government needs valuable and practical results. In
happy circumstances these needs coincide, but research is the most uncer-
tain of occupations and circumstances are not always happy.

Finally, we should remember that universities regard research not only as
something that generates new knowledge for society, but as an integral part
of the education process. Research funds enable the university to have
graduate students, and graduate students teach undergraduate students.
Research funds, therefore, make the teaching wheels go around and train
research workers in the process. The federal agencies, on the other hand, are
largely indifferent to these by-products.

Most of these differences in view are unimportant so long as research
funds are in ample supply. A growing flow, as happened in most of the
1950's and 1960's, effectively submerges the divergence in the interests of
the parties. But they come out of hibernation when cuts are imposed, and
that is the heart of the difficulty we are now experiencing.
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SOME CONSEQUENCES OF REDUCED SUPPORT FOR
UNIVERSITY RESEARCH

The recent leveling off in the flow of federal funds for research documented
in Chapters 2 and 3 will not be lethal to the universities,' but it does create
serious problems. Within an aggregate that remains fairly level, substantial
shifts are taking place. These are difficult to detect given the quality of
available data, but we do know that they are creating problems. Universities
have great difficulty in responding to rapid expansions or rapid contractions
in any given part of their organization. Many of the things that limit their
flexibility are the same things that make them great. For example, when
shifts away from the natural sciences into the social sciences take place
within an overall level amount of funding, universities simply cannot make
sociologists out of chemists (except, in the very long run, when chemists
either retire or find other employment, thus freeing funds for hiring soci-
ologists). This sort of shift is underway at the present time, with sociologists
and psychologists largely on the beneficial end and physicists on the losing
end. In a period of overall rising support these adjustments are easy to
make; in a period of level support they are not.

Another unfortunate impact of the leveling off of the flow of funds is
that it becomes nearly impossible to maintain certain departments at levels
large enough to retain their excellence. In highly professional research and
teaching, there is a critical mass represented by the number of specialties
within a particular discipline. Failing to achieve that critical mass, the
discipline cannot become or remain a center of excellence.

Similarly, in order to maintain excellence, it is essential that new young
people continue to enter each academic field. These people bring new ideas,
new techniques, and new attitudes which ensure continued vitality, and ways
must be found during the forthcoming period of slower growth to ensure
that young scholars can continue to enter the academic and research pro-
fessions. A close observer of the graduate scene has summarized this prob-
lem as follows:

If academic research budgets continue to level off, grave questions of policy will be
posed. The vigor of a scientific field seems to depend on a continuing injection of new
investigators with fresh ideas and on sufficient funds to exploit new ideas and replace
outmoded equipment. Controlled thermonuclear research provides an interesting
model of what happens in a field in which support has stagnated. In a few short years,
the United States has lost the commanding leadership it enjoyed in high temperature
plasma research .4

2 Of course, the potential loss to the nation cannot be measured.
3 Harvey Brooks, "The Future Growth of Academic Research: Criteria & Needs,"
in Science Policy and the University, ed. by Harold Orlans (Washington, D.C.: Brook-
ings Institution, 1968), p. 75.
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In sum, developments on the research front in the universities are not
as yet catastrophic. Universities can and should adjust to changes that may
be necessary from time to time. The mission-oriented agencies cannot be
expected to place the welfare of institutions that do their research above
their own mandate to conform to national anti-inflation policy. But recent
reductions in levels of research support coming at a time of inflationary
increases in costs have placed many universities in a tight financial squeeze
and have endangered the levels of achievement of the 1960's. A clear danger
signal is evident. Problems that may become exceedingly critical have begun
to appear, and if further signficant reductions in research support take place
these problems will become acute. American universities have a unique
research capability which has emerged largely as a consequence of the
partnership between the federal government and the universities. This
unique quality, which is one of the keystones of national achievement,
should not be i npaired.

A PROGRAM

Under these circumstances, and within these apparent constraints, are there
options for federal policy that will serve the public interest better than
others? We think that there are. For the reasons stated in this chapter, we
believe it is in the public interest to maintain a viable academic research
establishment, and this requires continuation of public funding. Since the
mission-oriented federal agencies cannot be expected to spend their scarce
funds in order to maintain the general welfare, we believe this function
should largely devolve upon the National Science Foundation and the
National Foundation for the Arts and Humanities, whenever federal re-
search funds in the aggregate are in the process of contraction. In other
words, these agencies, which in a sense are already charged with maintaining
the viability of the nation's basic research, should assume that obligation
more explicitly, with their research grants expanding when necessary to
stabilize the flow of research funds. When other federal agency research
funds are declining, theirs should be increased and distributed with an eye
to the health of the total research effort.

The question remains as to how much of our resources as a nation ought
to be devoted to research. Unfortunately, there are few definite guidelines to
determine the "optimal" allocation of resources to research, in large part
because the outcomes are inherently uncertain and often remote. When a
successful breakthrough is made, however, the benefits are often enormous.
Faced with this type of uncertainty, the "right amount" is necessarily a
matter of judgment. (An international comparison of expenditures for R&D
as a percentage of GNP showed that over the 1967-1971 period jhe ratio
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had declined in the United States, France, and United Kingdom, but had
increased in the U.S.S.R., Japan, and West Gerr.14/1y.)4

Because we believe that research is the 1,.",spensable foundation of the
nation's economic and cultural development, is well as a principal determi-
nant of the future quality of life, we recommend that funds for basic
research grow, at a minimum, at the same rate as the growth of GNP.

To implement the preceding recomme idation, whenever the basic
research expenditures of the mission-oriented agencies decline, the budgets
of the National Science Foundation and the National Foundation for the
Arts and Humanities should increase to maintain the stable growth of basic
research, as discussed above.

In addition, the rese4rch budgets of these two national foundations should
not decline during peliods of expanded basic research expenditures by other
agencies, but should be increased annually by a rate at least equal to, or
greater than, the growth rate of GNP. Because the National Foundation for
the Arts and Humanities is a relatively new agency, its annual budget
increases would be expected to be considerably more than the rate of GNP
growth for several more years, as has been the case in the past.

To smooth out the annual changes in basic research expenditures that
would occur under this guideline, a 5-year moving average annual rate of
change in the GNP should be used.

These recommendations, if acted upon, would go a tong way to amelio-
rate some of the present problems, but a number of other issues remain and
should be mentioned. Thorough investigation and discussion of these longer-
run questions is required before specific policy recommendations on these
issues can be made!

1. What should be tire relative priorities in federal support among the
natural sciences, social sciences, humanities, and the arts? Apart from areas
of obvious and urgent economic and social concern, the nation must sustain
scholarly inquiry in all fields as part of the obligation and opportunity of a
civilized society to examine itself, review its history and cultural heritage as
well as that of other societies, study the nature of man, the nature of society
and government, and the relationships between the two. The welcome
increases in funds for the National Foundation for the Arts and Humanities
are evidence of the need for breadth and depth of scholarly inquiry and
creative effort in all fields. The ideal would seem to be a moderate, stable

4 National Science Board, Science Indicators 1972 (Washington, D.C.: U.S. Govern-
ment Printing Office. 1973), p. 3.

Part of this section was drafted with the helpful assistance of Harvey Brooks of
Harvard University. He, however, should not be held responsible for any of the
specific suggestions presented.

68



rate of expansion in all fields of inquiry, but the issue of research priorities
clearly requires continuing investigation.

2. What should be the relative emphas13 on basic and applied research?
The distinction between the !. two is not sharp but is nevertheless meaning-
ful and 'important. Basic research is the foundation or precondition of
applied research. The total 1,1sic research effort provides the base without
which the practical problems of the future cannot be solved. Decisions
concerned with the absolute and relative expenditures for basic research are
decisions on how much the nation wishes to invest in the future. The basic
research being done today will put the nation in a position to attack important,
practical problems 10 to 20 years hence. In recent years, there has bten a
relative shift in federal support from basic to applied research and from the
grant to contract form of support as agencies have tried to achieve quick
payoffs by relating research more closely to immediate societal problems.
This shift has occurred even in the National Science Foundation. This trend
needs continuous review lest the flow of new basic knowledge, without
which applied research is ultimately helpless, be dried up.

The real-and-present danger is that the urgency of current problems will
lead to an underestimate of the seriousness of problems to be encountered
one to five decades in the future, and to an, incorrect assessment of the
value of basic research and of the level at which it should be supported. The
absence of growth (in real terms) of federal expenditures for basic research
in colleges and universities since 1968 is an ominous development. Our
recommendation above, if followed, would assure a stable growth of basic
research expenditures, but whether this will be sufficient is a subject in need
of further study.

3. What should be the long-run role of the universities in research?
In the United States, research and graduate instruction are closely coupled.
In some countries, the linkage between instruction and research is less close
than in the United States, with universities concentrating on instruction and
separate institutes specializing in research. On the basis of past performance
in both graduate instruction and research, a strong case can be made for the
United States model, i.e., maintaining the present role of universities in
research with the concomitant close linkage between research and instruc-
tion. On the other hand, the possibilities for decoupling the two processes
merit discussion and experimentation so that increased demand for research
need not automatically result in increased Ph.D. production.
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6 Institutional Support

A third major category of federal aid to graduate education and research
is institutional support. The distinction between support of students and
research on the one hand, and institutional support on the other, is not
sharp. For example, when fellowships and traineeships are awarded to
particular institutions, these represent a form of aid to those universities.
These federal grants aid the university in recruiting capable students, and
relieve pressure on its own student-aid funds. In addition, tuition paid by
the student recipients flow to the institutional treasury. Similarly, research
grants or contracts assist in institutional development by financing new
equipment and additional faculty and staff, by enriching the educational
environment for both students and faculty, by providing aid to students
through research assistantships, and by relieving pressure on institutional
research funds. Categorical grants designed for specific purposes such as
student aid and research may sometimes lead to unbalanced growth of uni-
versities; there is no doubt, however, that they do encourage institutional
development and, in that sense, represent institutional support. Moreover,
imbalances can sometimes be partially corrected through the internal
budgeting process of universities, especially in a time of broad general
growth. Grant funds infused into the one department may enable the uni-
versity to shift some of its own funds to other departments.

At the opposite extreme from categorical grants are the general un-
restricted institutional grants available to all institutions. When the funds
are provided in this mannerwithout selection of institutions and without
designation as to how they should be spenttheir effect on graduate edu-
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cation will depend upon the internal decision-making process within uni-
versities. Such aid is likely to be diffused widely throughout the institutions
and, therefore, to affect graduate education and research only indirectly.

Between the two extremes are federal institutional grants which might
be called semicategorical grants. These are neither designed for narrowly
specific categotic'd purposes nor are they distributed unselectively to all
institutions of higher education. Included in this group are grants to insti-
tutions supplementing awards of fellowships and traineeships; grants sup-
plementing research awards; grants or subsidized loans for building con-
struction; and grants specifically designed for broad development of
graduate study, scholarship and research in institutions.

This section will be concerned primarily with semicategorical forms of
institutional support as they relate to graduate education.

FEDERAL POLICY

For a variety of reasons, not all of them consistent, the federal government
has been conservative or reluctant in its use of institutional support. Federal
policymakers have tended to favor forms of aid that will produce specific
results closely related to federal administrative responsibilities in defense,
space, agriculture, etc., and that are clearly vested with the national interest
in a way easily explained to the public. They have tried to retain consider-
able control over the use of the funds and to impose fairly strict account-
ability. The federal government has generally avoided the kinds of insti-
tutional aid that would involve such wide dispersion of funds that direct
results could not be identified, and has leaned toward support of excellence.
Policymakers have intended that the federal contribution should augment
the contributions of the states and the private sector and not substitute for
them. In addition, recent policy has placed higher priority in opening up
opportunity for students through student aid than on the support of institu-
tions. Many federal officials have expressed the belief that unrestricted insti-
tutional aid would not be the most effective way to increase opportunity for
students or improve quality of instruction and research. For all these
reasons, having varying degrees of plausibility, the federal government has
tended to concentrate its efforts on student aid and research, proceeding in
a more limited way in the field of institutional aid.

This posture has been tenable on the assumption that someone else
the states, local municipalities, private donors, and tuition-paying students
would provide adequately for the basic operation of the institutions. It
has been based on a rough division of responsibility in which the federal
government would provide substantial support for students and research,

full:'

71



responsibility for the institutions would come from other sources. More
recently, another concept underlying this policy has been that revenue shar-
ing might eventually be a vehicle of federal assistance to states and localities
in bearing their higher educational burden.

Out of these many considerations has emerged present federal policy.
Chapter 2 outlindd the development of federal support; the resulting dis-
tribution of federal funds for graduate student support, research support,
and institutional support connected with graduate programs for FY 1972
is displayed in Table 9. These data show that the majority of federal sup-
port has been categorical aid for students and for research, with only 7.2

TABLE 9 Federal Funds to Universities and Colleges for Graduate
Education and Research by Program and Type of Support, Fiscal Year
1972

Federal Funds to Graduate Education and Research,
FY 1972, $ million

Category of Funds Student Research Institutions Total

Fellowships and traineeships 113.9 113.9
Training grants 67.6 69.3 136.9
Work-study (cwsp) 10.9 10.9
GI Benefits 210.0 210.0
Research and development 1,788.0 1,788.0
General science support 67.0 67.0
Loans: 35.0

Direct student loans (Nnst.) 17.2
Guaranteed student loans (GSL) 17.8

Capital (R & D plant) 36.9 36.9

TOTAL 437.4 1,788.0 173.2 2,398.6

Soultce: Appendix Table A.13.

percent available in the semicategoricat form of institutional support de-
scribed above.'

Federal policy in support of graduate education, scholarship, and re-
search raises a fundamental question about the locus of decision-making.
To what extent should it be lodged in federal agencies and to what extent
in the universities? Categorical aid telids to place the decisions in the

t Cost-of-education allowances accompanying fellowships and traineeships and tuition
payment!, accompanying training grants are included in the student support figures.
Restart assistantships are included in the research support figure. Federal funds for
semkategorical institutional support were considerably larger in fiscal 1968. See Ap-
pendix Table A.13.
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agencies, whereas aid in less restricted forms tends to place the decisions in
the universities.

In the area of research, the university is the principal place in our society
where ideas can be considered for their own sake and where there are few
restrictions imposed by the need for practical results. As discussed in the
previous chapter, this kind of unprogrammed, pure research turns out to
be immensely practical in the long run, serving as the fountainhead of most
of our scientific and technological progress. Emphasis on outside decisions,
often motivated by short-run considerations, tend to weaken decision-
making within the university, and may, if carried too far, impair the national
research effort.

In the area of graduate student support, the same considerations apply.
Decisions about which fields and specialties to support may be made by the
agencies through forms of student aid designed to meet specific projected
manpower needs; or they may be made through the relatively free choices
of students, who are influenced by values internal to the university, by
advice of professors, and by labor market considerations. Excessive em-
phasis on outside decisionsespecially in view of the parlous state of man-
power forecastingcan warp student choices just as much as excessive
reliance on uninformed free choice may lead to imbalance.

The goal, of course, is balancebetween outside and inside decision-
making, for both research and graduate education. To achieve this balance
is perhaps the most critical problem of American higher education today.
Many observers believe that faculties and administrations have traditionally
had excessive decision-making power and that universities have not been suf-
ficiently responsive to social needs. A two-pronged effort has been launched
in recent years to strengthen outside influences and thus increase the social
responsiveness of universities. One approach has been through political
means such as increased intervention by governors and legislatures, creation
of statewide coordinating agencies, and imposition of specific conditions for
federal aid. The other has been to introduce stronger elements of the price
system into the financing of universities.

Under an extreme version of the price system, universities would price
their instruction to students at or near full unit cost; students would be
financed independently of the universities; universities would sell their
research on contract to government and business, and their public services
in the market. Under this system, universities would depend for their
existence upon meeting outside demands and, thus, become totally de-
pendent on the dictate: of the marketplace. At the opposite extreme, uni-
versities could be financed entirely by unrestricteci`appropriations, gifts, and
endowment income, controllin their own studertit aid funds. In this
system, decision-making would rgely with the faculty and administra-
tion, though it would be broadl ponsive to outside sources of funds so
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that appropriations and gifts would keep flowing. We believe that the de-
sirable distribution of power lies between the extremes of the price system
and total support in the form of unrestricted funds. The history of higher
education, however, strongly supports the view that some degree of academic
self-determination, reinforced by substantial unrestricted funds, is condu-
cive in the long run to the advancement of learning and to the sound edu-
cation of students. It would be hard to find a university where academic
greatness has been associated with continuing and heavy-handed outside
control. The importance of academic self-determination is sometimes over-
looked in the present contest for control of the university.

All of these considerations suggest that federal policy for graduate edu-
cation and research should be directed toward balanced institutional devel-
opment, academic self-determination, and stability as well as toward train-
ing specific types of learned persons and advancing particular branches of
knowledge. We believe that the division of responsibility for higher educa-
tion which has been evolving over the past 25 years is fundamentally sound,
namely, that the states and the private sector assume responsibility for basic
operation of the institutions and that the federal government assumes in-
creasing responsibility for the financing of students, research, and selected
institutional programs in the national interest.2

Since the institutions are the prime source of both graduate education
and basic research, the quality of the future product depends upon their
essential soundness as centers of learning. Thus, a perennial question re-
mains: To what extent should the federal government give support to broad
institutional development as a supplement or an offset to its categorical
programs?

POLICY OPTIONS

There are many ways of providing general institutional support for grad-
uate education and research. The following are examples:

1. totally unrestricted support for all institutions of higher education,
regardless of their role in graduate education and research (only a small
part of such aid would flow into graduate education and research);

2. totally unrestricted grants awarded only to institutions engaged sig-
nificantly in graduate education and research;

2 The Carnegie Commission on Higher Education has endorsed this division of labor
between the federal government and the states. See Institutional Aid: Federal Support
to Colleges and Universities (McGraw-Hill, 1972), p. 2, and Higher Education: Who
Pays? Who Benefits? Who Should Pay? (McGraw-Hill, 1973), pp. 8, 106.
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3. grants awarded to all qualified institutions subject only to the re-
striction that the funds be used for graduate education and research;

4. relatively broad grants but awarded (1) with conditions relating, for
example, to program, institutional quality, geographic area, size of institu-
tion, enrollment of minority students, or scope of research effort; and (2)
with restrictions on the use of the funds, for example, to support research,
to support graduate study, to provide fellowships, to purchase equipment
or to strengthen faculty.

This fourth category illustrates that the demarcation between institu-
tional aid and categorical grants is not a sharp line. Determining when a
grant is to be classified as institutional aid and how many conditions and
restrictions will justify its classification as a categorical grant is arbitrary.

In providing general institutional support for research and graduate
study, the federal government has alditional choices other than direct
grants to institutions. There are:

1. federal revenue sharing with the states in the belief that some of the
shared funds would find their way to graduate education and research as
needed; and,

2. incentive grants to the states to encourage state effort in the finance
of higher education generally or of graduate education and research in
particular.

The direct effect on graduate education of either of these approaches is
likely to be attenuated because of general institutional needs or because
programs with greater immediate appeal receive higher priority.

On the other hand, since the federal government has special responsi-
bilities in the areas of graduate education and research, grants to institu-
tions with certain conditions and restrictions arc more likely to hit the
target than are broad general grants. In fact, the federal government has
for several years financed certain programs, described in Chapter 2. that
provide institutional aid of this type. These programs include:

1. cost-of-education supplements of approximately $2,500/year ac-
companying most federal fellowships and traineeships. The total volume of
these is declining as the fellowship and traineeship programs are phased out.

2. supplementary grants to institutions from NSF and Nut to help the
universities deal with the rigidities introduced by heavy reliance on the
project system of research support. These grants were being phased out by
the administration, but Congress recently restored the N111 General Research
Support Grants to a level of approximately $50 million for FY 1974. (See
footnote 3, Chapter 1, for qualification.)
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3. The NSF Science Development Program, which provided special grants
to selected universities to raise the quality of graduate education in science
from good to excellent. This program ended in 1972.

4. The NM/NIMH training grants, which include a substantial institutional
support component.

5. Funds for R&D plant and construction grants for graduate academic
facilities. Funds under the latter program have not been appropriated since
1968.

In addition to these five forms of support, which have existed for a num-
ber of years but are generally being phased out or sharply reduced, two
additional forms of institutional support were written into the Education
Amendments of 1972. Both could affect graduate education, but neither
has been funded. The first new forma would provide funds, upon applica-
tion on a competitive basis, to institutions of higher education, "to
strengthen, improve and where necessary expand the quality of graduate
and professional programs leading to an advanced degree (other than a
medical degree) in such institutions," and for other related purposes [Title
IX, Part A, Sec. 901(a)]. The act authorized $30 million for this section
for the year ending June 30, 1973, $40 million for the year ending June 30,
1974, and $50 million for the year ending Juno 30, 1975.

The second new form of institutional support, providing more general
support for graduate programs, is aimed at helping institutions achieve
"general educational goals and specific objectives of the graduate programs
of the institution" (Title X, Part FGeneral Assistance to Graduate
Schools, Sec. 981). This provision would base the grant upon the full-time
equivi!ent number of students "pursuing a program of post-baccalaureate
study." The actual amount awarded to each institution would depend on the
operation of an extremely complicated formula providing general institu-
tutional support payments (called "cost-of-education payments," not to be
confused with the cost-of-education allowances acco.npanying federal grad-
uate fellowships) to all institutions of higher education. This provision (Title
X, Sec. 1001) has not been funded.

A PROGRAM

Given this array of statutory authorities and administrative inventions, as
well as others that could be proposed, we believe the following outline gives
a reasonable program of support for graduate education in terms of function
and magnitude for the period immediately ahead.

3 Not literally new. The provision first appeared in the Higher Education Act of 1965.
It was never funded, and was re enacted with minor amendments in 1972.
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Program Outline

Cost of Education Allowances It should continue to be recognized
that each student with a federal fellowship generates instructional cost sub-
stantially higher than the university's tuition; consequently, cost-of-educa-
tion allowances now embodied in law and in administrative practice should
be continued. The existing level of $2,500,4 arrived at by administrative
agreement among the federal agencies, was set more than a decade ago. It
should be increased to $4,500/year, to reflect in part the rapid cost increases
that have occurred during this period.5 Since existing levels of federal fellow-
ship support are low and declining and since this report recommends a
modest level of federal fellowship support over the next few years, these
cost-of-education allowances would provide a modest proportion of the cost
of graduate instruction. These allowances should be reviewed and increased
if costs continue to rise, in the same way that social security payments are
reviewed and increased periodically.

Funds Complementing Project Support The rigidities and lack of
flexibility associated with the project-support system in the past indicate a
need to continue to provide moderate institutional support funds to make
that basically sound system operate most effectively. The administration's
proposed phaseout of the NSF Institutional Grants for Science and the NIH
General Research Support Grants ignores these needs. We strongly support
the recmt United States congressional appropriation of approximately $50
million for the NIH program, and recommend that this funding level grow
modestly as research support increases. The current level of the NSF pro-
gram ($6.9 million) should be increased to roughly $20 million in FY 1975
to restore the proportion of institutional-to-project support that prevailed in
the late 1960's before the phaseout begat .

Support for New, High Priority Programs A separate need exists for
institutional support funds in connection with sochlly urgent new graduate
programs, as discussed in Chapter 4, "Specialized Manpower and Research
Programs." In designing education and research programs, universities face
the task of providing persons rigorously trained to solve such pressing prob-
lems as those of energy supply, the environment, health care delivery, mass
transportation, urban centers, and stress and conflict in modern society. To
speed the development of programs of quality and breadth, federal funds
should be provided, on a competitive basis, to universities for thr; following:
support of faculty and other professional staff, including graduate students
and postdoctoral researchers; for laboratory equipment and supplies; for
4 Increased to S3,000 in 1972 for the NSF predoctoral fellowship program.
5 Just to keep pace with the inflation that has occurred in the decade since the allow-
ance was set at 52,500 the amount would have to be raised to S3,750. At current rates
of inflation, the difference between $3,750 and $4,500 would be reached in less than
three years.
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special library collections; and for other resources required for new pro-
grams. The institutional support component of these programs would be
similar to that associated with NIH training grants, with funds originating in
the appropriate mission-oriented federal agencies. Details on dollar amounts
recommended under this section are in Chapter 4, pp. 51 -52.

General Institutional Support Funding of the general institutional
support provisions of the Education Amendments of 1972 (Title X, Sec.
1001) should be based on a separate assessment of the financial needs of
postsecondary education totally, since the benefits of this provision relate
more directly to postsecondary education than to graduate education ex-
plicitly. Because this report is focused on graduate education, and because
the funds that would be allocated for graduate education under Title X could
not exceed 10 percent of the total amount appropriated, we place higher
priority on funding the preceding three programs at this time. Good gradu-
ate work, however, could not exist if undergraduate education in the nation's
colleges and universities were impoverished. Therefore, serious considera-
tion of the need for full funding of Title X, Sec. 1001, should have high
priority in forthcoming United States congressional sessions.

Institutional Aid and Tuitions

A frequent suggestion to alleviate the financial problems of higher education,
including graduate education, is to raise tuitions rather than increase public
support. For example, the Carnegie Commission on Higher Education has
suggested that tuitions might be graduated by level of instruction, with tui-
tions minimal for freshmansophomore instruction, higher for junior
senior instruction and still higher for graduate and professional instruction.6
While modest annual increases in graduate tuition will undoubtedly be nec-
essary for many universities, we are opposed to the large increases that have
been advocated by some groups since such increases would have to be offset
in large part by increased student aid if opportunities for advanced study are
to be kept open.? This is especially so because many graduate students are
self- supporting, are without aid from their families and are living on a sub-
sistence basis. Furthermore, raising tuitions will not eliminate the need for
institutional funds from other sources. The Carnegie Commission, in the
same report in which it recommended higher graduate tuitions, also stated:

We believe that over the coming decade the federal government must significantly
increase its support of education in graduate and selected professional fields and of
basic research if the nation is to remain in the vanguard of scientific and technological

Carnegie Commission on Higher Education, Higher Education: Who Pays? Who
Benefits? Who Should Pay?, op. cit.. pp. 1074.

On this point, see the discussion in Chapter 4, pp. 47-48.
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developments. Each of these is an area of clear national responsibility and cannot
effectively be left to state and institutional action atone.8

A PHILOSOPHY OF INSTITUTIONAL SUPPORT

The philosophy underlying institutional support for graduate education is
one of securing positive benefits from two principles that generate inherent
tension and are inconsistent if carried to extremes. Both must be followed
in balanced measure. The first principle is that the university must have a
large degree of freedom if it is to do effectively for society what society de-
mands of it. The integrity of the university as a center of learning depends
on its having access to substantial amounts of relatively unconditional and
unrestricted funds. Such funds enable the faculty and administrative staff to
exercise professional judgment in matters of education and research, to
budget in ways that will achieve coherence and balance among the various
disciplines and activities of the university, and to build centers of learning
rather than collections of disparate activities responding to signals from the
outside market.

The second principle is that graduate education must be responsive to
the needs of society, and this is incontrovertible. Given the power of gradu-
ate education and research to supply persons equipped to analyze pressing
social problems and part of the new information and ideas without which
these problems will not be solved, a failure to focus graduate education and
research effectively on these tasks would be unwarranted and irresponsible.

The program outlined above is designed to reconcile these conflicting and
equally valid principles. Cost-of-education allowances help the institution
meet heavy costs, and those costs are met most effectively in institutions and
fields selected by the stut!ents. This is useful, but not as the sole form of
institutional support for graduate education.

The form of institutional support represented by supplements to research
project grants is designed to sustain institutional flexibility within a research-
support system which otherwise tends (1) to erode the freedom of the
institution and (2) to make it unhealthily subject to federal agency program
decisions which have little or nothing to do with the strength of institutions
of higher education.

Funds awarded competitively, expressly for the development of research
and training programs, are essential if graduate education is to provide
trained people and competent analysis in the resolution of social problems.
Such support is an outside influence on the course of graduate education,
but, if supplemented by other forms of support which maintain a proper
degree of institutional autonomy, it will be productive.

s Carnegie Commission, Higher Education: Who Pays? Who Benefits? Who Should
Pay?. op. cit., p. 107.
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7 Coordination of
Federal Policies toward
Graduate Education
and Research

A major theme of this report is that the actions of the federal government
have major effects upon graduate education. These effects fall into two
categories: direct effects, intended by the Congress and by federal agencies
which support graduate program and research to attain specific ends, such
as the education of individuals required for a given field or the production of
research in a specified area; and cumulative effects, repercussions of the
actions of separate United States congressional committees and executive
agencies upon universities as a whole, upon the total supply of and demand
for trained manpower and upon the balance of functions performed by all
universities combined. These latter effects are extremely important, but
they come about as unintended and generally unmeasured consequences of
the separate, limited actions of a number of substantially autonomous con-
gressional committees and federal agencies.

The system of supporting graduate education and research by a number
of federal agencies, each with its own purposes and devices, is essentially
sound. It links the functions supported to social purposes, and this tends
both to infuse a spirit of inquiry into government operations and to sustain
research and development investments. It ensures diversity of purpose and
method in federal support of graduate education and research. From the
viewpoint of universities it has the great merit of providing numerous alter-
native sources of funds. It permits experimentation on a relatively small
scale, and experiments which fail do not shake the whole system.

What is lacking is both a means for assessing the total federal impact
on graduate education and for exercising reasonable influence over the
direction of the effects. The origin of the difficulty lies in the virtual auton-
omy and lack of communication among a large number of United States
congressional committees and federal agencies. This problem appears in
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many forms. It is now difficult to measure the effects of federal policies on
specific fields of Inquiry, or to take corrective action, if necessary. It is also
difficult to foretell the effects upon a single university of the total activities
of the federal government, and virtually impossible to take corrective action
if by accident the cumulative effect of agency actions is to cut drastically
the volume of federal funds to a university. There is no adequate means of
ensuring reasonable stability in the operation of the system, so that either
increases or decreases in funding levels do not generate waste and disrup-
tion.

IMPROVED INFORMATION AND ANALYSIS

More rational policies cannot be devised and operated unless there is a
marked improvement in the quality of information and analysis related to
graduate education and research. We strongly emphasize the need for im-
proved information and analysis as a critically important first step in the
long-run process of developing sound, flexible, and responsive policies to
guide universityfederal government relationships. The fact that this report
and others do not contain a fully satisfactory factual base stems both from
the absence of data and from the lack of any central point at which the
relevant data collected by the various agencies are brought together and
analyzed in a fashion useful for policymaking. This results in a situation in
which no one has an overview, and almost any side of an argument can be
supported by some partial set of figures or selected illustrations and
rationales.

Critically important sets of facts are incomplete and often conflicting.
For example, the types and amounts of support for graduate students are
not known in the detail required for policy formulation.1

I A concrete example of this general problem will be useful. Since 1966, the National
Science Foundation has collected detailed information from graduate science depart-
ments on the types and amounts of graduate student support available to each depart-
ment. This survey began as an administrative report in connection with the NSF
Traineeship program, and when that program was eliminated in 1971, funds to sup-
port this valuable and unique data base were slated for elimination. Thus far, the
survey has been continued, but this has required a major struggle each year. And yet,
this survey is the only existing source of detailed departmental information on grad-
uate student support extending over several years, and would be essential to any study
of the impact of student support on enrollments by field and university.

There is a further irony, however, in that the humanities are not included in this
survey since they fall outside the scope of NSF concern. Comparable data for the
humanities (Jo not exist, and thus several important policy questions regarding the
impact of federal student support cannot be readily addressed, for example, the
question of whether the heavy federal student support in scientific disciplines during
the 1960's simply had a displacement effect, allowing universities to shift internal
funds to support humanities students.
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As another example, official data on first-year graduate enrollment, a
critically important indicator of current policies and a leading indicator of
the size and composition by field of graduating Ph.D.'s four to five years
hence, are not available until nearly two years after the fact.2

Among other questions important for policy decisions are these:

What effects have the cutbacks in fellowships and traineeships had on
access to graduate education and on student decisions regarding the pursuit
of advanced work in pm: Aar disciplines vt specific universities?

Is the graduate education system adjusting in a rational fashion to a new
environment of reduced support and diminished academic demand for new
Ph.D's? Are graduate enrollments discipline by discipline adjusting in the
proper direction in light of anticipated manpower needs five or more years
hence?

What effects are the cutbacks having on the quality of graduate education,
and on the ability of universities to respond to new program needs?

The deficiencies in the information system exist because no single agency
in Washington has responsibility for a comprehensive overview of all grad-
uate education, and the data collection efforts of the individual agencies are
not coordinated in a unified fashion to provide this overview.

While this report cannot recommend how responsibilities should be dis-
tributed and coordinated, we can note the criteria for a sound solution. The
requirements are competence, objectivity, and political credibility. In our
judgment, the American Council on Education should convene conferences
to discuss such matters as data requirements, requirements for analysis,
priorities and time constraints. The discussion should produce a frame-
work for analysis, and agreement regarding how responsibilities should be
shared among specific private and public groups to secure consistent and
timely data, including commitments on the part of specific groups to accept
responsibilities as part of a system.

A continuing point for coordination is needed and this could be govern-
mental or lodged in a private organization with federal financial support.3

2 The United States Office of Education has responsibility through the National Center
for Education Statist -3 for collecting these enrollment figures, but they become avail-
able with such a time lag that their value for policy purposes is seriously reduced.
For example, at the time of this writing (October 1973), figures on enrollments for
advanced degrees for 1971 have just been published, figures for 1972 enrollments will
not be available for several months, and 1973 enrollments will not be known for over
a year, far too late to be useful in debates over current policy. In short, the NCES
statistics provide a useful historical account of trends in higher (and now postsecond-
ary) education, but they do not provide the up-to-date information needed for policy
analysis and determination.
a This subject was discussed in the National Board on Graduate Education report,
Doctorate Manpower Forecasts and Policy, op. cit., pp. 17-19.
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Among federal agencies, the Office of Management and Budget, the Na-
tional Science Foundation, National Foundation for the Acts and Human-
ities, or the Department of Health, Education and Welfare (including the
National Institute of Education) should be considered. Possible private
organizations for this task would include the An,:sican Council on Edu-
cation, the Brookings Institution, or the National Academy of Sciences.
Establishment of a new organization along the lines of a National Center
for Postsecondary Education Policy Research as described in a recent
article' should also be considered,

If the structural problems can be resolved, most of she problems that
now exist in data collection and analysis would be solved, and resources
would be used more effectively. The operation of an improved structure
will require additional funds and, in our judgment, Congress would be wise
to supply additional resources for an improved system.

COORDINATED POLICY IN THE EXECUTIVE BRANCH

Over the tong run, we believe that a new Department of Education would
provide the best answer not only to general policy problems related to
gradut to education and research in the executive branch, but also to other
questions of equal or greatsr significance relating to all of postsecondary
education. Since a large scale restructuring of functions now lodged in the
Department of Health, Education and Welfare does not seem imminent, we
suggest mere modest measures.

The most effective place in the federal government at this time for a
coordinating effort related to graduate education and research is in the
Office of the Science Adviser, who is now the Director of the National
Science Foundation. We urge that the Science Adviser call together the
heads of the major federal agencies involved in support of graduate edu-
cation and research to state the problems and propose solutions. The Fed-
eral Council for Science and Technology might provide the means for con-
tinuing attention to the problems, provided the National Foundation for the
Arts and Humanities (as well as other agencies such as the Department of
Labor which support substantial programs of research and graduate edu-
cation in the social sciences) could be formally associated with the effort.

So far as graduate education alone is concerned, a logical point of co-
ordination is the Assistant Secretary for Education in the Department of
Health, Education, and Welfare. He is directed by Executive Order 11761,
January 17, 1974, to "Exercise leadership in seeking timely resolution of
differences of opinion concerning policies or administrative practices with
4 Robert C. Andringa, "Wh-y Won't Educators Help Congress Write Education Laws?"
Chronicle of Higher Education, Vol. VII, No. 39 (July 30, 1973), p. 12.
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respect to federal educational activities affecting educational institutions."
The Federal Interagency Committee on Education, chaired by the Assistant
Secretary, is available to assist him wish titis task.

COORDINATION IN THE LEGISLATIVE BRANCH

Responsibility for policy relating to graduate education and research is as
dispersed in Congress as it is in the executive branch, and with consequences
that are as adverse. The problem is complicated by the fact that bothappro-
priations and substantive legislation must be dealt with by the Congress,
and by the fact that both the Senate and the House are involved.

We support the current efforts in the Congress both to introduce a greater
degree of systemization into the appropriations process and to redistribute
committee assignments in both the House and the Senate to bring educa-
tional matters together more coherently in the House Committee on Edu-
cation and Labor and in the Senate Committee on Labor and Public Wel-
fare.5 In addition, creation of .a Joint Education Committee, with a role
similar to the Joint Economic Committee, should be seriously considered.
Such a committee would have an education and dissemination role in the
Congress, highlighting problem areas as it should see fit, but not consider-
ing substantive legislation. A subcommittee of this new JEC would be con-
cerned exclusively with graduate education.

DEALING WITH INSTABILITY

Measures for Dealing with instability

The impoi lance of stability and gradual change in federal funding levels for
graduate education and research has been stressed. However, graduate edu-
cation and research are relatively minor parts of programs whose funding
is properly dcided on grounds other than what is best for these activities.
Occasional sharp changes in funding levels for federal programs must be
expected. The problem is to insulate graduate education and research, so
far as possible, from the disruptive consequences of these changes.

A number of measures should be used more extensively to deal with this
problem:

5 For an interesting analysis and proposal along these lines for the House of Repre-
sentatives see Statement of the Honorable Albert H. Quie, Ranking Minority Member
of the House Committee on Education and Labor before the Select Committee or
Committees, U.S. House of Representatives, May 18, 1973.
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Grand / athering and Hold Harmless In a number of elementary and
secondary education programs, Congress has seen fit, when altering distri-
bution formulae or phasing out programs, to ensure that "losers" receive
their losses in a gradual way, or that previous recipients of benefits continue
to get assistance, although new starts are eliminated. This policy should
certainly be followed for changes in policy with respect to graduate edu-
cation.

Step Funding It is possible to arrange research grants and contracts so
that termination is phased out in a planned manner over a period specified
in advance. This "step funding" permits a gradual planned adaptation to
reduction or cessation of support.

Stable Growth of Research Expenditures The budgets of the National
Science Foundation -nd the National Foundation for the Arts and Human-
ities should be deliberately planned to accommodate the financing of high
quality basic research which can no longer be financed by other agencies
because of program changes. For example, when the Department of De-
fense decreased its support of general purpose basic research, much of
which was of the highest quality, the National Science Foundation under-
took to pick up the burden. In our opinion, a deliberate, continuing adjust-
ment of the budgets of these two national foundations to permit them to
offset reductions in the capacity of other agencies to finance basic research
is indicated. (More detailed discussion of this pr'posal is contained in
Chapter 5.)

Emergency Aid Discretionary sums of money ca,n be set aside to assist
institutions which are in extreme financial difficulty ion a temporary basis.
This has worked for medical schools, although the", problem of assessing
relative financial difficulty remains difficult. ProOion for such aid is

authorized in Title III of the Education Amendment's of 1972, but has not
been funded.

New FederalUniversity Relationships

Finally, the possibility of major institutional chang6 in, the relationship be-
tween universities and the federal government deseryes serious study. While
exploration of these questions is beyond the scope bf the present report, we
believe that such issues should be raised and subjected to public scrutiny.
For example, variations of the British University rGrants Committee (ucc)
approach, which provides a single large block g4it to each university over
a 5-year period, should be explored. A mc-typeloperation that would fund
not the entire university but all graduate education activities could be con-
sidered.
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Supplement
DIFFICULTIES IN
COST ANALYSIS OF
GRADUATE
EDUCATION

The rapid expansion of higher education during the last 15 years and the
associated increase in costs have produced widespread interest in techniques
for analyzing costs of college and university programs. University admin
istrators are seeking new methods for analyzing cost patterns to improve
internal resource allocation, and state legislators and statewide coordinating
agencies are searching for uniform costing procedures to permit comparisons
of costs across programs and institutions. Graduate education, with its high
program costs, has come under particular scrutiny. More recently, in creat-
ing the National Commission on the Financing of Postsecondary Education,
the United States Congress expressed its desire for "national uniform stand-
ard procedures for determining the annual per-student costs of providing
postsecondary education for students in attendance at various types and
classes of institutions of higher education."

Because of the great interest in this subject and the potential significance
for public policy of the search for national uniform cost standards, we asked
Frederick E. Balderston, Professor of Business Administration at the Uni-
versity of California, Berkeley, to prepare the following paper on the prob-
lems involved in cost analysis of graduate education.
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Difficulties in
Cost Analysis of
Graduate
Education

Frederick E. Balderston

INTRODUCTION AND SUMMARY

Students, institutions, and providers of funds to universities are interested in
cost indicators for a wide variety of decisions and policy questions concern-
ing graduate education and associated research activities. Each type of de-
cision requires adoption of a cost concept that is specifically appropriate for
that decision, as well as information about the value, benefit, and quality of
results forthcoming from the use of resources. A cost estimate based on a
cost concept that is not the appropriate one for a particular decision gives
misleading ev:dence for that decision.

Costs of a particular program of graduate education are affected by the
scale of the program, the methodologies of scholarship and modes of study
specific to that field, the quality aspirations for the program, and the efli-
ckncy with which resources are used. Most programs of graduate education
also display substantial jointness with other aspects of university operation.

Graduate education, as conducted in American universities, is intertwined
with:

I. basic and applied university research, both extramurally funded and
institutionally supported;

2. undergraduate education through sharing of the same faculty 2nd other
institutional resources, through the involvement of graduate students in
undergraduate instruction, and through the incorporation (after time lags)
of research findings and graduate instructional materials in undergraduate
courses and curricula;
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3. "public service" obligations of universities, because some graduate
students are involved in public service functions (e.g., medical residents
with duties of patient care in hospitals) and because some research activities
have signitican7 public-service aTects.

Joint processes make for difficulties of cost analysis, as is well-known in
the economics and accounting literature. Cost analysis for graduate educa-
tion is thus an inherently complicated problem.

WHOSE COSTS, AND FOR WHAT DECISIONS?

Costs analyses differ in design and content depending on the breadth of
view taken, the purpose for which cost magnitudes are to be estimated, and
the time horizon contemplated for decisions or policy recommendations.

As we shall see, there are different kinds of decision problems for financ-
ing a program of graduate education in a given field. Different cost con-
cepts and, consequently, different cost estimates, are needed for each of
the types of decisions. Also, a particular university's cost pattern for a given
program depends both on the manner in which that program is designed and
on the nature of the linkages it has to other programs on the campus. As
will also be discussed below, similar distinctions must be made if cost esti-
mates are to be used as guides for the evaluation of the efficiency of graduate
programs.

A Nation's_ Costs

The broadest issue is: What does graduate education (a type of program,
or in total) cost a nation in the long run (a generation or two), and what
proportion of society's efforts should be devoted to it? A student completing
a graduate program has an expected career life of 30 to 40 years, in teaching,
research, a practicing profession or (occasionally) a career only indirectly
related to graduate preparation. A university constructs new buildings with
an expected service life of 40 years or more. A nation such as the United
States gains the fruits of new knowledge and perspective from the related
research activities it supports ove a time-horizon of a generation or more.

Seen in this light, graduate education has imputed costs and consequences
that raise the deepest questions of what the purposes and priorities of the
nation are and ought to be.

For this kind of cost analysis, it is important to estimate both operating
and (annualized) capital costs of graduate education, and also to estimate
these as real social costs, including the social "opportunity costs" of re-
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sources employed, going beyond and behind the estimates of money costs
(to obtain estimates of true opportunity costs) and beyond the question of
specific financing by individuals, institutions, or agencies to count up the
totality of contributed resources, however these contributions are financed,

A Student's Attendance Costs

At the opposite end of the spectrum is the estimate, by or for an individual,
of his cost of attendance in a graduate program. Someone who is deciding
whether to begin a program of graduate study should be interested in
this, as it often has a large bearing on the decision whether to start and the
subsequent decisions whether to persist in the program. Before committing
to graduate study, the prospective entrant can first estimate annual fees
paid to the institution where he will study, the other cash outlays for living
(the graduate student is almost always "emancipated" and has separate
quarters from parental residence) and cash outlays specific to study (books,
supplies, etc.). if the student knows how long the program will take him,
he can estimate his gross cash outlay to complete it and, against this, offset
his expected annual cash earnings (during the academic year and the sum-
mers), any fellowship or grant income, spouse's earnings, and gifts from
parents and others. This gives him an estimate of net cash outlay to complete
the program, to be financed from prior savings or by borrowing. Both
outlay and income are subject to variances and contingencies (Will an assist-
antship or a fellowship he renewed? What if we have a baby?), and the time
to complete is also subject to numerous risks, including academic failure,
financial pressure, and simple variation in degree progress (especially, for
doctoral students, the time to complete a dissertation).

Two elements of controversy about the proper calculation of the indi-
vidual's cost forecast for graduate study are his income and living standard
foregone during the process (the difference between what he can earn and
how he lives while in graduate study and what he would have earned if not
in graduate study). Foregone incomes surely figure in broad estimates of
cost to society, but whether they also have a bearing on the prospective stu-
dent's estimates at the time of decision to enter is debated.

The prospective student's estimate of total cost is of course affected by
the probability of completion and the estimated number of years of study.
For many programs, this has ,:'r:-'derable variance (assuming actual com-
pletion of the degree). Also, as we have seen, the task of estimating includes
attention to various contingent future events with more or less vaguely de-
fined probabilities. Looking ahead, the prospective student faces what is
called a "decision tree," with various branching points on both the outlay
and the income aspects of his future interval of study. There are well-
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known methods of summing up the expected value over all paths of such a
decision tree, but the hard part is obtaining the estimates of the cost and
income magnitudes and of the probabilities of various events.

The prospective student could also compare the discounted pecuniary
outlay cost of graduate study with (assuming successful completion of the
program) the discounted value of the income differential for the subsequent
career relative to what his or her stream of annual future incomes would
he if he went directly to work without going through graduate study. This
kind of investment calculation is seldom actually performed in detail by
students as a basis for their decisions to enter graduate programs, and there
are other, nonpectotiory factors whie'l may indeed have controlling influence
on the decision. In a very rough-cut way, however, students often try to
think through their choices with some attention to the economic worth to
them of graduate education (or the size of the net economic penalty), and
economists have performed these kinds of calculations in studies of the
"returns to education."'

Besides serving as some guide to personal decisions, these estimates of
investment returns to education are a partial basis (and some believe, a
dominant basis) for social decisions about the merits of investments in
human capital and for determination of policies concerning what portion
of costs should be borne by funding agencies, by institutions and by the
individual student.

An Institution's Costs of Graduate Education Programs

From time to time, a university contemplates establishing a new graduate
program. For this purpose, it is relevant to estimate, from the present initial
base of faculty, library, building space and other capabilities, what are the
likely lone.-range incremental commitments of costs and the long-range in-
cremental sources of income and support from outside sources.

Only if this is done cal the university make a reasoned planning choice,
for the difference between long-range incremental costs and long-range sup-
port expectations is the amount that the university will have to find from
general institutional funds to support the consequences of a decision to start
the new program.

The new program will have start-up costs and transitional operating
costs each year on the way to steady-state viability. Suppose that there is an

t See. for example, Gary Becker. Human Capital (N.Y.. National Bureau of Economic
Research, 1964); T. W. Schultz. The Economic Value of Education Returns to Educa-
tion, a Disaggregated Approach (McGraw-Hill, 1973); and T. W. Schultz, Editor,
"Investment in Education," Special Issue of the Journal of Political Economy (Volume
80. No. 3, Part II, May/June 1972).
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estimated "critical mass" of the program (measured in total number of
affiliated faculty, full -time equivalent (FrE) faculty allocated to the pro-
gram, head-count and FTE students, other staff, and associated space and
equipment) for steady-state viability. (Unfortunately, there are only primi-
tive notions of what this viability requirement is in most fields of graduate
study.) It would be helpful to compare the present base with the steady-
state requirement. On the side of student enrollment, this would serve as an
indicator of how much market draw the new program would have to attract,
in relation to current and future enrollment demands in other fields. On the
side of resources (including faculty positions) it would show how much
expansion (or redirection of resources) the institution would have to finance
from its own or external sources.

A second, and scarcely less important, cost issue is the transition from
the present to steady-state viability. Very small graduate programs typically
have high costs per student year, because the nucleus and start-up costs have
to be borne but enrollment is small. A slow and deliberate transition over
a period of many years, which is all that many universities feel they can
afford, has the predictable consequence that unit costs are high, drawing
power for students of high quality is poor (compared with other, established
programs) and recognition of the program's academic quality is poor. At
some risk, an institution can avoid some of these transition costs by a
planned, rapid build-up to steady-state size.

Perhaps it is a commentary on the state of the management art in uni-
versities that this kind of simple planning exercise is often not done (espe-
cially by the proponents of a new program, who at the time of a decision
to initiate want to show that, like pregnancy, the decision to begin can be
painless and ever rather fun), and the comparison of different paths to
viability is not considered at all.

There are radical differences in the costs of achieving steady-state via-
bility for major graduate programs. Here are a few of the author's guessti-
mates in 1971 prices:

1. Medical School (175 faculty, medical undergraduates entering class
of 130, with clinical residents and basic-science Ph.D.'s to keep the faculty
happy and productive in medical research)

Capital cost: $100 million, plus cost of teaching hospital
Operating expenditures: $30 million/year plus hospital expense

2. Law School (100 faculty : 1000 total students)
Capital cost (building and library): $7.5-12.5 million
Operating expenditures: $4 million /year

3. A physical or biological science field (30 FTE allocated faculty, 180-
240 FTE doctoral students)
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. Capital costs (building and equipment): $7.5-10 million
Operating expenditures: $1.75 million/year, excluding major extra-
murally funded research projects

4. A social science field (20 FTE allocated faculty, 160-200 FTE doctoral
students)

Capital costs: $2.5 million, including $0.5 million for special library
collection
Operating expenditures: $0.75 million/year, excluding major extra-
murally funded research.

To the presidential reader whose reaction is, We want one of those, but
we simply can't afford those costs," a reasonable rejoinder is, "Can you get
credible proof that you have a way to obtain a viable program for less?"

Major universities that already have a wide span of graduate programs
and undergraduate curricula face a different issue than that of estimating
the cost of planned choices of new directions. Here are three of the interest-
ing problems for program cost analysis in an ongoing situation:

1. Where are the university's resources now going (i.e., considering the
total operating expenditures of the institution in a given year)? What
amounts out of that total can be imputed to each program, including a
segregated cost rare for each graduate program?

2. What should the cost rate be to provide needed improvements in speci-
fied graduate progrants (especially, improvements of the sort that money
can buy in the near term)?

3. What costs presently borne would be avoidable if specified programs
were dropped, and over what time horizon would expenditure reductions be
realizable?

The first of these questions is the sort that cost-simulation schemes such
as the NCHEMS/WICHE Resource Requirements Predict'on Model are
intended to answer.2

The basic idea of this sort of cost imputation is to capture in a program
classification the range of academic programs and levels of programs, obtain
statistical indicators of major interactions among parts of the academic pro-
gram span of the institution, assemble estimates of the resources employed
and the students enrolled, by standard resource-input and student categories,
and then run the model to obtain total direct costs, total costs, and cost per
student for each academic program orstnajor. The program itself contains
allocation rules for dividing up various cost pools among their uses.

2 See Introduction to the Resource Requirements Prediction Model 1.6 and Resource
Requirements Prediction Model 1.6 Reports, Technical reports 34A and 34B (Boulder,
Colorado: National Center for Higher Education Management Systems, 1973).
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This sort of cost-imputation has its limitations (particularly in the arbi-
trary treatment of allocations from cost pools and in the handling of the
problems of jointiless that were mentioned at the beginning of this chapter).
Nevertheless, it is instructive to discover that costs per student year may vary
between academic fields by as much as a factor of ten, that some under-
graduate programs apparently cost more per student year than do some
graduate programs, and that even direct costs per student year are subject
to very large variations between fields in the same university. Such differ-
entials are not necessarily bad, and in fact may be mainly rooted in real
differences in the way in which academic work has to be conducted in dif-
ferent fields. However, the disclosure of differentials of such large magni-
tude often triggers good questions among those responsible for seeing to the
effective use of resources.

Other approaches to program costing, essentially based on budget analy-
sis and cost accounting techniques, have also been used to arrive at cost
imputations for graduate programs. Powel and Lamson" did an exhaustive
review and critique of these methods, and McCarthy and Deener4 wrote a
useful, brief commentary on the problem, based on Powel and Lamson.

It should be noted parenthetically that the usual methods of working from
a university's data to arrive at a cost imputation for each graduate program
provide a point estimate, for a fiscal year or other time period, of what total
program costs or unit costs actually were. Such estimates are not necessarily
what the economist wants as the elements of a firm's cost-function that
relates total cost to total output of a good, for such a cost function presumes
that for each possible output-level, the technology is known, the input-prices
are known. and the inputs are combined to minimize costs for that output-
rate. Each point on the cost function is an efficient pointcosts could be
higher if the production process is not optimized for that output rate, but
they cannot be lower with the given technology and input prices. Quite
apart from the other issues of accuracy. data definition, and allocation tech-
niques for estimating graduate costs, it cannot be presumed that o cost
estimate, when completed, is an efficient point. We return to this question
below.

The second institutional question about costs is, what about the incre-
mental cost of making improvements in a given program? Claims for im-
provement resources typically include ( I ) added faculty positions, to round
out coverage of specialties in the field or to add essential intellectual

a John H. Pov.t1, Jr. and Robert D. Lamson, Elements Related to the Determination
o/ Costs and Benefits of Graduate Education (Washington, D.C.: Council of Graduate
Schools, 1972).
I Joseph L. McCarthy and David R. Deener, The Costs and Benefits ol Graduate
Education: Commentary with Recommendations (Washington, D.C.: Council of
Graduate Schools, 1972).

95



strength; (2) fellowships and assistantships, to attract more and better
graduate students; (3) equipment, library, and space allocations; and (4)
research support, but for faculty and for advanced graduate students. If the
program in question is presently small, this may simply mean that those who
want more resources are seeking to move on an expansion path toward
steady-state viability; but in view of the competition for resources, decision-
makers at higher levels have to ask whether the key people in the program
could make good use of mot: resources, if provided; that is, whether the
claimed improvement of the program will materialize. They also have to
decide whether the requests have sufficient priority to be met from re-
sources available for allocation at the margin.

The third institutional question is the following: What costs could be
avoided if a specified graduate program were dropped? This painful question
is now arising with some frequency in hard-pressed graduate institutions,
and there are of course many other questionsof equity, academic policy,
and appropriate mechanisms of decisionthat outweigh cost considerations.
Analysis usually demonstrates that immediate reductions of expenditures
are small. Reallocation of clerical and administrative staff is relatively easy,
but to reassign or vacate faculty positionsexcept those of the most junior
staffoften takes time, measured in years rather than months, unless the
university in question faces a genuine fiscal emergency and is ready to
take the risk of setting aside tenure for that reason. On closure of a program,
a university also has obligations to graduate students who are in the pipe-
line; if senior faculty leave for other positions and can shift their graduate
candidates with them, the transition isCasier and faster.

Costs Borne by Specific Funding Agencies

In addition to being entangled in joint production and joint output, many
graduate programs and their associated research activities are put together
with funding from multiple sources in addition to general institutional funds.
Foundations, federal agencies and private donors may supply fellowships;
research projects may be funded by any of numerous extramural sources
with key faculty as principal investigators, and junior faculty and graduate
students partly supported for their research and incomes from these projects.
These funding agencies often wish to assure that funds awarded are used for
the purpose agreed, which is something that adequate financial stewardship
and grant administration by the university can cope with up to a point. But,
as several components of funding are used to support intertwined activities,
funding agencies can never be quite certain that they are getting what they
think they are for their money.
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GRADUATE PROGRAM COSTS: JOINTNESS WITH RESEARCH
AND WITH UNDERGRADUATE INSTRUCTION

In most American universities, some faculty members perform only one
functional activity and all of their salary costs can be assigned to that; but
most faculty members do some undergraduate and some graduate teaching
In courses; supervise some dissertation research; and perform some research
of their own, with or without extramural funding. Methods of measuring the
pattern of faculty effort include time-reporting by every faculty member each
term by means of a simple accounting form ;5 in-depth interviews of a sample
of faculty members to determine the time spent on numerous distinct activ-
ities and the mapping of these activities onto single or joint university "out-
puts;" and work-sampling or diary-keeping for specified periods.?

An of these approaches involve self-reporting by faculty members. Their
typical disclosure of a very long work-week and of a large amount of teach-
ing time is regarded with skepticism by public budgetary authorities partly
for that reason. But the problem is deeper: If a faculty member does less of
one thing, what is he likely to do more of? One indication of complementar-
ity is that graduate students usually seek out, for graduate courses and as
supervisors of dissertation research, those well-known members of the
department who are active in published research and who are most likely to
have extramurally supported projects. The teaching of these faculty mem-
bers is likely to be at the frontier of the subject; when the time com,:s for
placement in academic employment, they have wide contacts and their
recommendations carry weight; and they have budgetary resources to sup-
port dissertation candidates, It may seem odd that many of these key faculty
members also share vigorously in undergraduate course teaching, an activity
which almost surely competes at the time-margin with the more closely
coupled activities of research and graduate teaching.

Salary costs of faculty may be funded partly from extramural grants
for full-time research in the summer months; sometimes, for research leave
during part of the academic year with concomitant release from other de-
partmental duties; and occassionally (as some major private universities have

5 Such public universities as the University of Texas and Ohio State University have
done this in order to report in prescribed ways to the state budgetary authorities.
0 "Faculty Effort and Output," Report to the Regents of the University of California"
(Office of the Vice PresidentPlanning and Analysis, January 1970). This method
has been amplified and refined in the recommended scheme of measurement published
by the National Center for Higher Education Management Systems task force on
Faculty Activity Analysis currently in progress,
I Gareth L. Williams, Tessa Blackstone, and David Metcalf, An Academic Labor
Market (Elsevier Publishing Company, in preparation).
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recently found was risky) a regular expectation that extramural grants
would take care of a part of the faculty member's academic-year bask
salary, reported as research time to the granting agency.

Can more of both graduate education and research be accomplished be-
cause they are performed in the same setting, and, more specifically, is the
amount of graduate education likely to be increased if research funding is
augmented while departmental funding for graduate instruction is held con-
stant? The answer to this differs from field to field, but in those areas of
scholarship where dissertation research requires supported outlays and
where there is a close research relation between faculty supervisor and dis-
sertation candidate, the answer is probably "yes."8

In scientific departments with research establishments that involve faculty,
graduate students, other research and technical personnel, and significant
amounts of space and equipment, Breneman found that graduate student
places have to be rationed because of requirements of laboratory space,
equipment access, and time for detailed faculty supervision.° He found that
this produces incentives to screen entering graduate students carefully, start
them early on research that will lead to a dissertation, monitor progress
carefully, and keep the elapsed time to the degree as low as possible.

In such research establishments, one possible indicator that the size of
research activity exceeds a minimum for academic viability might be the
presence of an exceptionally high ratio of postdoctoral and professional
researchers (not holding faculty appointment) to the number of graduate
students in that field. Disciplines vary in the extent to which a year or two of
postdoNoral research experience is a de facto necessity for the young aca-
demic and in the extent to which postdoctoral research costs are built into
the resource base, so that comparisons of different fields in the same uni-
versity would not be as indicative as would interuniversity comparisons in
the same field. After some point, the presence of these nonfaculty, non-
graduate-student researchers is likely to increase the flow of research results
while having small marginal effects on the quantity or quality of graduate
education.

If we examine the implications of reducing the amount of funded research
in laboratory fields while seeking to hold graduate enrollment and quality
of work constant, several effects can be foreseen. One is the selection of
dissertation research topics that will not be resource-using; in some fields,

s David W. Breneman, "An Economic Theory of Ph.D. Production: The Case at
Berkeley," Ford Foundation Program for Research in University Administration Paper
P-8 (Berkeley: University of California, 1970); "The Ph.D. Production Function:
The Case at Berkeley," Paper P-16 (Berkeley: University of California, 1970); "The
Ph.D. Degree at Berkeley: Interviews, Placement and Recommendations, " Paper P-17
(Berkeley: University of California, 1971).
9 Breneman, Paper P-16, op. cit.
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this effectively debars the Ph.D. candidate from doing thesis work on main-
stream topics. Another probable consequence is that, because money is not
forthcoming for part-time employment of graduate students, more of them
will seek other employment to support themselves prior to completion of the
dissertation; the elapsed time to the degree will increase for many degree-
winners and the risk of noncompletion will increase; and the reduced amount
of cooperative involvement of the faculty supervisor and the graduate stu-
dent will have adverse effects on the quality of research apprenticeship
experienced by the graduate student.

The above observations also bear on the question of competitive quality
or reputation of graduate departments in a given field. Universities that are
fortunate to have strong academic cadres for graduate study in a field also
can expect that ( I ) their key faculty will compete successfully for research
grants that are awarded on peer-group judgments of scientific merit; (2)
their key faculty will attract exceptionally able graduate students and will
face strong demands to provide places for postdoctoral scholars; and (3) the
strong department will make intense demands for space and for support
budgets from institutional funds to accompany the large-scale extramural
funding and the robust doctoral program for which it is responsible. In this
competitive milieu, the basic rule is"Them as has, gits," The main varia-
bles relating to quality are all positively correlated with each other.

In most humanities fields and some social sciences, the main scholarly
tradition is much more one of individual work, by both faculty member and
dissertation candidate, than in the technology of graduate education pre-
sumed above. Major investments in specialized library collections may be
required to support the work of specialists. The research performance of an
individual scholar in these fields is a function mainly of his quality of mind
and his energy and of the availability to him, at critical intervals in his work,
of extended periods of uninterrupted time for reflection and writing. The
scholar benefits from an atmosphere of stimulus and striving among his col-
leagues, and a good department in such a field has that atmosphere. The
same general considerations of research productivity hold for dissertation
candidates as for established scholars, with the added element that the fac-
ulty sponsor of a candidate can help him or her enormously by encouraging
wise choice of a dissertation topic from the important problems of the field
and finding ways to assist the candidate with the craft of scholarship and
with gaining access to needed library materials and primary sources.

Jointness Between Graduate Education and Undergraduate instruction

Does the presence together of graduate education and undergraduate in-
struction in universities enhance or inhibit the quality and intensity of under-
graduate study, how does the presence of the graduate operation affect the
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costs of undergraduate instruction, and how does the presence of under-
graduate: instruction affect the institution's costs of offering graduate instruc-
tion? In other words, does the multiprocess, multiproduct university
display fundamentally higher academic efficiency than the single-product
undergraduate institution (and, one might add on the side of research, the
single-product, free-standing research corporation or "think tank")?

The present author has explored conceptual issues of "Complementarity,
Independence, and Substitution in University Resource Allocation and
Operation."0 In a recent paper, Stephen Dresch argues that when the cost
relations between graduate education and undergraduate instruction are
re-examined in the light of complementarities and contributions to under-
graduate instruction (partly through the use of graduate students as part-
time instructors at low prices), graduate education is much less subsidized at
the margin than is generally supposed.11

There is little doubt that, at the margin of faculty time, research and
graduate instruction compete with assignment to undergraduate instruction
in universities, and that there is also competition between these activities at
the budgeting margin for clerical support, library service, and various other
inputs. It is also true that those immediately responsible for one of these
activities usually feel that what they are in charge of is underfinanced as
compared with what they think they need to do a first-rate job. But that may
be a matter of attempting a menu of operations that exceeds the boundaries
of aggregate resource availability; and, while such a perception does impose
frustrations, the possible relative starvation of undergraduate instruction in
this competitive regime, where the aggregate may be underfinanced, not
really the issue. The issue is whether in their inherent design as multiprocess,
multiproduct educational organizations, universities have avenues of econo-
mizing in undergraduate programs, for given effective delivery of under-
graduate education, that are not available to purely undergraduate institu-
tions.

To summarize, the total cost of a particular program of graduate educa-
tion at a university is a function of the following:

1. the scale of that university's resource commitment in the field, the size
of the graduate program itself, and the interrelations of that program with
research and undergraduate programs in the same field and with other
neighboring academic areas;

2, th- methodologies of scholarship and the modes of graduate instruc-
tion and study that are specific to the field, and the standards of scholarship
and style of work that are characteristics of it;

Ill Frederick E. Balderston, "Complementarily, Independence and Substitution in Uni-
versity Resource Allocation and Operation," Ford Foundation Progrant for Research
in University Administration, Paper P-39, (Berke....y: University of California, 1973).
1( Stephen P. Dresch, An Economic Perspective on the Evolution of Graduate Edu-
cation, (Washington, D.C.: National Board on Graduate Education, 1974).
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3. the quality of the program, at d the intensity of aspirations for quality
improvement (the latter causing eavy transition costs from institutional
sources if quality improvement is a tempted on a crash basis);

4. the efficiency of use of resour es, including (on a multiyear basis) the
effectiveness of choice of a path of urther development of the program.

EVIDENCE ABOUT GRADUATE EDUCATION COSTS

The ''Gradcost Study" and the McCarthyDeener study (both sponsored by
the Council of Graduate Schools and both cited earlier in this paper) con-
tain some empirical evidence concerning the range of cost per student year
from field to field. Powel and Lamson had to hedge their use of such evi-
dence very carefully, because of differences in the practices of institutions
in assembling cost data, differences in definition, etc.

Attached are the key tables (Table S.I and Table S.2) of comparative
costs for master's and doctoral programs (reproduced from McCarthy
Deener, pp. 37-38).

To produce this table, Powel and Lamson adjusted cost data from a num-
ber of different studies by using a standard definition of the full-time equiva-
lent student academic year The estimated costs are direct instructional costs
only. Many of the qualifications and reeserva, Jns that need to be kept in
mind in the examination of this evidence have been discussed earlier in this
paper. What do the cost figures apparently show? Here are some comments:

1. The range from the two lowest to the two highest unit costs of every
field is very wide: The high ones are usually as much as 300-400 percent of
the low ones.

2. For both types of degrees, the laboratory sciences and engineering
show the highest maximum entries. But their minimum entries are below
the maxima of the humanities and social science fields.

3. Within each field, the range of unit costs for master's degree pro-
grams generally overlaps with that for doctoral programs.

4. The four cost studies which Powel and Lamson used as their source
contained estimates for only a small proportion of the total number of pro
grams of each type. Had there been an estimate of unit cost for every sucii
program in each field, the range would almost certainly have been wider
than is reported.

5. To the extent that research expenditures and organizations are im-
portant in association with graduate education (remembering our discus-
sion of jointness) the above cost estimates may well understate the resources
that have to be locally available to conduct graduate education, yet (remem-
bering the importance that graduate students have in the conduct of aca-
demic research) the contribution of graduate students to institutional and
social product may be substantial although adjustment is not made for it.
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by l.3 to 1.9 and then adding the unit
costs of graduate student fellowships and
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For the few available studies presenting
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of graduate student fellowships and
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Powel and Lamson also performed some regression analysis, seeking to
test the effects of program size and of program quality (as indicated by
RooseAndersen ratings) on unit costs. They found statistically significant
higher costs in the laboratory sciences and engineering than in the others.
Otherwise, they could not report statistically strong results, although there
were apparently some scale economies and some mild indications of a posi-
tive association between program quality and unit costs."

Existence of a wide spread in cost experience is confirmed by other types
of analysis of college and university resource usage. The Carnegie Commis-
sion on Higher Education report, More Elective Use of Resources, discussed
the wide variations that can be found in cost behavior and gave tabular evi-
dence of large variations in studentfaculty ratios for each type of institu-
tion.13

Daryl Carlson used an extensive data file on individual institutions to do
an econometric study of costs and of the production relationships at the
achievable efficient frontier of resource utilization." Carlson found that
variations in cost per student were partly the result of differences in enroll-
ment mix and other defining characteristics of institutions. He also showed
that there were significant distances between the average usage of each type
of input and the "best-practice" usage, and that ". . . the ratio of the aver-
age cost per student to the frontier cost per student for institutions with
comparable characteristics and enrollment mixes ranges from 1.42 to 2.20
across categories of institutions." 15

Two broad inferences can be drawn for policymakers from this review
of methods and evidence in the realm of cost analysis:

1. There is valid reason for concern about the effectiveness with which
academic resources are combined and used. Many institutions could very
probably do better than they have been doing.

2. There are also valid differences arising from the differing character-
istics of academic fields, differing designs of programs within categories, and
differences in the immediate situation and context of the individual institu-
tion, such that a single, uniform national standard of "permissible cost,"
or even a set of standards with one cost magnitude for each discipline,
would do violence to the variety of academic programs in this very hetero-
geneous "industry."
12 Powel and Lamson, op. cit., pp. 245-255.
t3 Carnegie Commission on Higher Education, More Elective Use of Resources
(Berkeley, Carnegie Commission, 1972). See Chapter 3, "The Behavior of Costs" and
pp. 82-83 for the distribution of studentfaculty ratios within each type of institution.
11 Daryl Carlson, The Production and Cost Behavior of Higher Education Institutions,
Ford Foundation Program for Research in University Administration, Report P-36
(Berkeley: University of California, 1972).
'5 Carlson, op. cit., p. 169.
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THE COST PER STUDENT YEAR VERSUS THE COST
PER DEGREE GRANTED

It is possible to take the estimated cost per student year in each field and,
by applying the statistics of persistence and dropout over the course of time
and assuming that the student who dropped out is an unrequited investment,
to calculate the effective institutional cost per degree granted. The present
author" discussed this sort of approach to the determination of effective
cost of getting the final results of an educational process.

Because attrition rates are often much higher in programs that have tow
costs per student year than in some of the high student-cost-per-year pro-
grams, the net cost per degree granted is sometimes lower in the latter.
There is of course a serious question about the validity of the assumption
that the student who drops out of a program before receiving a degree has
failed to achieve anything. The focus on effective cost per degree granted
could be of interest, however, to institutional administrators who, by using
this as a criterion of review and even of budgeting, could thereby stimulate
graduate departments not merely to amass enrollment but also to pay close
attention to final achievement of the degree. Criticisms of the details of
curriculum and organization of graduate study imply the usefulness of such
a change of focus."

Such figures are also of potential interest to those who are trying to esti-
mate what subsidy costs the states or the federal government may need to
bear in order to assure that a particular number of fully trained professionals
in a field would be forthcoming. The pertinent issue for this purpose is not
the cost per enrolled student year but the cost per degree.

TRENDS IN COSTS OVER TIME

June O'Neill's basic work on long-term trends in resources used for educa-
tion and Earl Cheit's study The New Depression in Higher Education,
though not solely focused on the costs of graduate education, serve as excel-
lent background for the assessment of trends.18

The present author explored in two papers some special aspects of cost

16 Frederick E. Balderston, Thinking About the Outputs ol Higher Education, Ford
Foundation Program for Research in University Administration, Paper P-5 (Berkeley:
University of California, 1970).
17 Breneman, Paper P-17, op. cit.
18 June O'Neill, Resource Use in Higher Education: Trendy in Output and Inputs,
1930 -1967 (Berkeley: Carnegie Commission, 1971): Earl F. Cheit, The New De-
pression in Higher Education (McGraw-Hill, 1971).
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trend and gave estimates of trends in particular components of university
expenditure."

It is unnecessary to summarize these studies of cost trend here. What
should be emphasized, however, is that institutional plans for : scal and
academic development should take account of a variety of both institutional
and market factors that influence cost magnitudes over time; there has not
been sufficient attention to these in the past, as the title of the first of the
cited papers indicates. Also, if federal policy alternatives that entail the
use of cost analyses and cost standards are designed, these too should ,lake
into account trends as well as present estimates.

CONCLUDING COMMENTS

Me appropriate cost concept should be used for each kind of decision about
graduate education: long-range, social costs for national policy decisions;
one of several forms of investmentcost analysis for prospective student's
decision about entering a graduate program; and the appropriate cost ap-
proach for each of the graduate institution's several types of decisions about
graduate programs. For all of these cases, costs are important, but are only
part of the equation.

The problems of institutional cost analysis for graduate education are
inherently complicated because of the jointness of processes and outputs.
This factor, together with the wide variety of scales and technologies of
these educational activities and the lack of standard definitions and meas-
ures, gives rise to varying estimates of costs even according to a given cost-
definition approach. In addition, estimated costs can differ between institu-
tions for the same activity because of differentials in the efficiency with
which resources are combined. In the present state of the art, it is generally
not possible to show conclusively what the reasons are for quantitative
divergencies between cost estimates.

As we have seen, the research pattern, the pattern of graduate education,
and the pattern of undergraduate instruction in a given field are all linked
together. Also, the reasonableness of the cost pattern needs to be judged
against both the quantity and quality of the results in research attainment
and graduate instruction. For these reasons, evaluation of a program's
efficiency needs the attention not only of expert cost analysts but also of
scholarly experts in the field itself.

it) Frederick E. Balderston, "Varie)ies of Financial Critis." in Logan Wilson and
Olive Mills, eds., Universal Higher Education, (Washington, D.C.: American Council
on Education, 1972), also published as Ford Research Report P-29; and Frederick
E. Balderston, "Cost Analysis in Higher Education," Ford Research Report P-33
(Berkeley: University of California. 1972).
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If federal agencies seek to establish cost standards for graduate educat;on
as a basis for national planning decisions or in conjunction with the estab-
lishment of financing and costreimbursement formulas, appropriate cost
concepts should be used for different purposes, different cost magnitudes or
ranges will need to be developed for different types and technologies of
graduate programs, and sound procedures for adjusting costs with trends in
input prices will be needed.
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Appendix

Statistical Tables
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TABLE A.3 Summary of Basic Research Expe'nditures
at Universities and Colleges, 1963-1972

Fiscal Year

Total Basic
Research
Expend itures,°
S millions

Federal Expenditures
University
Expenditures (Own Funds)

S millions % S millions %

1963 967 569 58.8 320 33.1
1964 1,159 705 60.8 369 31.8
1965 1,280 793 62.0 401 31.3
1966 1,405 885 63.0 434 30.9
1967 1,518 956 63.0 469 30.9
1968 1,644 1,037 63.1 509 31.0
1969 1,628 994 61.1 529 32.5
1970 1,616 952 58.9 552 34.2
1971(prelim.) 1,670 953 57.1 601 36.0
1972(est.) 1,740 964 55.4 653 37.5
Percent Change
1963-1968 +70.0 +82.2 +59.1
1968-1972 + 5.8 - 7.0 +28.1

Federal and universities own contributions do not sum to total since industry and "other nonprofit
institutions" contributions to university basic research, which are small and comprise a fairly constant
share, are not included here.
b 1958 constant dollars; GNP price deflator was used to convert current to constant doillas.
SOURCE: National Science Foundation, Notional Patterns of Rd, 0 Resources, 1953-1973 (Washington,
D.C.: U.S. Government Printing Office, 1973).

TABLE A.4 Federal Obligations for Research and Development to
University and College R&D by Selected Agency, 1963-1972'

Fiscal
Year

Federal R & D Obligations, S millions

Total AEC

Dept. of
Defense HEW NASA NSF

Natl. Endow.
Humanitiese

1963 774.0 63.7 203.4 310.6 55.8 97.6
1964 896.3 64.8 237.1 366.7 71.8 106.4
1965 987.7 61.5 241.7 398.6 90.7 125.6
1966 1,098.8 73.0 244.0 445 2 943 168.9
1967 1,106.6 76.3 224.6 473.7 92.7 144.7 0.8
1968 1,143.3 83.2 198.8 506.2 103.1 153.5 0.6
1969 1,150.3 80.4 217.4 520.4 95.4 149.4 0.7
1970 1,069.7 75.0 196.3 454.7 94.2 148.8 0.9
1971 1,095.6 67.7 175.8 491.3 90.7 153.2 1.0
1972 1,268.3 59.4 166.9 601.8 76.9 229.1 2.5

a 1958 constant dollars; tam. price deflator was used to convert current to constant dollars.
b Because agency figures are available only as obligations, the total a a b figures presented here represent
obligations rather than expenditures and therefore are not comparable with a A D statistics cited elsewhere
In this report. The total a a Dcotumn in this table includes obligations to all federal agencies.

These figures not included in total.
souact: National Science Foundation (cAst), Federal Support to linlversItlet, Colleges and Selected Non-
profit insiliarlons, FY 71 (Washington, D.C.: U.S. Government Printing Office, 1973), and NSF tabulations
for FY 1912; National Endowment for the Humanities, unpublished data.
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TABLE A.5 Current Expenditures for Research and Development in
Universities and Colleges, by Character of Work, 1963-1973

Fiscal
Year

R&D Expenditures, S million

. Total,
S million

Basic Research Applied Research Development

S million % S million % S million %

1963° 1,359 1,036 76.2 283 20.8 40 2.9
1964 1,595 1,251 79.1 294 18.4 40 2.5
1965° 1,822 1,419 77.9 346 19.0 51 3.1
1966 2,085 1,601 76.8 400 19.2 84 4.0
1967° 2,329 1,795 77.1 444 19.1 90 3.9
1968 2,599 2,011 77.4 492 18.9 96 3,7
19691 2,705 2,087 77.2 501 18.5 117 4.3
1970 2,856 2,185 76.5 527 16.4 144 5.0
1971(prelim.)° 3,070 2,365 77.0 570 18.6 135 4.4
1972(est.) 3,280 2,542 77.5 612 18.7 126 3.8
1973(est.) 3,425 2,615 76.4 665 19.4 145 4.2

Estimates derived from related information; no sector survey was conducted for this year.
%Ovate: National Science Foundation, Nostorial PoDerm of R & D Resources, 1953 -1973 Washington,
D.C.: U.S. Government Printing Office, 1913).
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TABLE A.7 Federal Fellowships, Traineeships, and Training Grants

Fiscal Year

Fellowships
and Traineeships° N1H Training Grants&

No, Students,
Thousands

Amount,
S million

No. Students,
Thousands

Amount,
S million

1963 15.6 80.7 NA NA

1964 20.4 106.1 NA NA

1965 26.4 140.4 NA NA

1966 40.0 213.0 15.6 120.6
1967 51.3 257.6 15.5 131.3
1968 51.4 262.1 16.3 132.5
1969 42.5 222.9 15.8 139.3
1970 33.2 162.3 15.2 128.5
1971 29.0 137,3 15.0 129.7
1972 24.8 113.9 14.5 136.9

Only predoctoral students. Amount includes cost-If-education allowance.
Both predoctoral anJ poitdoctoral, and part-time students; exclud*s Bureau of Health Mart.

power Education, Division of Research Resources, NtMH and General Reseatch Support, includes National
Library of Medicine; amount includes both institutional and trainee costs.
SOURCE: Federal Interagency Committee on Education (rtca), Report of Federal Predoctoral Student
Support, Part I 1970 (for fellowships and tralneeships); NtHIOADPPE, Issue Paper on the Training Programs
of the Institutes of the National institutes of Health, Part I, October 1970, p. 44; ME data on predoctoral
Fellowships and Traineeships, 1970-1972, unpublished; and NINISAC IMPAC System, "rim" Reports (for
NIH Training Grants).
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TABLE A.9 G.I. Bill Expenditures for Graduate Students'

Fiscal Year No. Students Amount, $ million

1967 NA NA
1968 NA NA

1969 99,314 81.2
1970 122,688 120.4
1971 146,092 177.7
1972 170,359 210.0

Includes veterans and servicemen. Includes money students would spend for tuition aid fees. Data do
not include graduate school support for dependents and wives and children, Amounts are derived from
vA total direct benefits costs. The amounts listed here for graduate students are proJected from the propor-
tion of graduate students receiving 0.1. benefits. Since graduate students generally receive higher benefits
due to a larger average number of dependents (and, hence, alowances), the graduate amount3 probably
underestimate the actual payments to graduate students.
SOURCE: Veteran's Administration.

TABLE A.10 Federal CostofEducation Allowances and Training Grant
Supplements, 1963- 1972'

Costof-Education Allowances, $ million

Fiscal
Year

Fellowships
and Traineeships

Training
Grant Tuition

Training Grant
Supplements,b S million

1963 36.3 NA NA

1964 47.7 NA NA

1965 63.2 NA NA

1966 95.9 5.8 68.9
1967 115.9 6.6 74.6
1968 117.9 7.7 70.2
1969 100.3 9.0 75.5
1970 710 9.9 62.8
1911 61.8 11.1 61.9
1972 51.2 11.7 69.3

Included in amounts for fellowships and traineeshIps and training grants in Table A.7.
6 Estimate based on 4S percent institutional component.
SOURCE: F10E, Report on Federal Predortoral Strident Support, Part I, 1970 (for fellowships and trainee-
ships); Niujor,orre, Issue Paper on the Training Programs of the Institutes of the National Institutes of
Health, Part I, October 1970, p. 44; FICE data on predottoral Fellowships and Traineeships, 1970-1972,
unpublished; and NIHISAII, 1MPAC System, "TAR" Peports (for training grants).
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TABLE A.12 Federal Obligations for Facilities Support, 1963-1972

Fiscal Year

1963
1964

Federal Support for Facilities, $ million

R&D Plant
USOE Graduate Facility
Construction Grants

105.9
100.8

1965 126.2 60.0

1966 114.8 60.0

1967 111.3 60.0

1968 96.1 34.2

1969 54.5 25.6

1970 44.8 0.0
1971 29.9 0.0

1972 36.9 0.0

sotatea: a & o Plant: National Science Foundation (chst); of, Construction Grants: Department of Health,
Education and Welfare, Office of Education. Focrbook, op. at.
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